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1. The three states of matter Physical properties of air and water. 
Buoyancy and Archimedes' principle. Pressure of atmosphere. Effect of 
heat on water Effect of heat on air. Ventilation Effect of heat on 
solid bodies Pendulum Clock and Thermometer. Transference of heat. 
Simple ideas reagrding energy and its transformation with examples. 
Rectilineal propagation of light. Phenomena of reflection and refraction 
of light, colour and rainbow, Lodestone. magnetisation, terrestrial 
magnetism and compass Simple Electric Cell Conductors and insulators 
Effects of current; (a) heating and lighting, (b) chemical (c) magnetic 
Electro-magnet and Electric Bell Telegraphy 

2 Separation of Mixtures—solution, filtration, crystallisation, distilla¬ 
tion sublimation Rusting of iron and burning of candle, magnesium 
and sulphur m a closed volume of air over water Air—its composition 
Propx.rties of Oxjgen Nitrogen and Carbon dioxide. Water—its 
composition Properties of Hydrogen, Natural and aerated waters 
Properties of hard and soft water Characteristics of chemical compounds 

3 * Observation and identihcation of the principal constellations, 
major stars and planets throughout the year at night The Sun—its 
dimension and distance from the e.rrth Planetary system—relative 
positio-'S * So'ar year and seasons. Eclipses of sun and moon * Comets 
and meteors. 

4, Tlie Earth—condensation from a hot gaseous state—its crust— 
igneus and sedimentary rocks Probable condition of the interior of 
the earth Earth movements (earthquake) * folding, ^landslide Volcano. 
Varieties of soil and their bearing on plant life and agricultural opera¬ 
tions The Story of the formation of coal and mineral oil. 

• Not laid down by the D P. I., Becgal,—required only for the matri¬ 
culation Examination of the Calcutta Univcisity 
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?sf^ ®riT^ I '^wt 7rp:<F ^ 

Tt^tf^^rr^ TT^tt’sn rjf TfrsT 5rn*f i ^it 

^jTfTf ^15frs cff^n ^ I 
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'5r€l^ “5^^ ^trof f^f vfi^« 
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•Tft » TO ’tt^ TO TO '9 ^rTt% TOta «rr5*i to, “Wto 



5fTt^ 3PC3IWT ’frij ^1 I 51^ (m, 

’irrK' ntrf «5tn c*r»j, ^nt^ ^ i 

^rW3 vs «?rtc^, ^?i5i Tsrr^f «rr^ 1^1 ^rtc^F, 

'®rw^ Ti 'sit^ fsrf^S «!rtt^F ^n I 
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( Fill up till' gaps - If-be applii d to a sond, it mav bi cl anged into 

a liquid and if a gas lie-, it max lie (hanged into a liquid ) 
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^7R rst^i'^il <tt?r f%? 
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sj%5rs "st^t^ ^^fj 

(TTSTl ?t»T, ^ >n:MT ^r?»r ^itf^ I 

^ TfJT ^t%1 I 

^ 5 | 11 ^ 

^1 *t^?:*ft5?l ^ftr© 1 

c^5t>Rl c^%tw, 'Xi^f?rl (TtN ^ wi C¥f^ fro ^3tC^. 
isrt^ c^it^ w:^ (7p% 1 fw ^ I 
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^ W ?l ^tft ^ I (7Tt?|j’^ 

'srfwt'NH ^tf^l ^?hi ^ ^fii 

I fW ^tf%^ fr»i 

^Itte ^^1 I C*f^ ^ <1tf5f^ 'SlC’I's^'l 

^ fV'v^ 

^ c^ ^ ^’^’9|5 'i ^t^i, ;5t5i c^^i c^rrc^ wj{ ^ft's sn i ^w 
(Tst^i'^l (?Tt^l ^tft csrts'N (?it5tir 

v2f^ 'Q I (TTt^^ ^ 

’ll m ^t^®l, 

^t5l ^tfes I 
’si^Jt^ otc^^ <ii7j?[s I 

VQ 5^ ^i;<^ ■^W^ ’Rl ’it^, 1%-^ ^ 

’it’f^r 'ssR ^11 ^rt^ 

Wi? "srtc^ ^fiwi ’it^i 1 

(flask) 91^ I HW f‘m 

I c^ 

t^t’i ^[^1 

’flu’ll f^?7P ^fts I 

^ c£l^fe -ot^ ff f<1 f^1 ^- 

ft?T ^ ^it'S 

(71^ ^ ?h5f(t^ 

’pftc^ sn ^tR 1 ’Ptsf^- 

fec’F ^ft«n ^£i^!& 

^ tf^ 'SSR ’R I Gff^ '85R 






^ ^tU5 ft'i ^ 

^ I ^®r "sTtfe^i vs^ 5^ i w 

^f%*f1 C^rS^ '8'^^T 

^ 1 ^'S v2l^t®l ^1 ^ 

i^<jj^ v8^ ^srfrw I 

v55(^ fkspi 311^ ‘ii^ 1 t| f^f’t 

(cork) fwi I f^f’r^r ^ ^ ^*r r«n^i 

^ ^t*5ttt^ wt« I c^ff«f« ^tcM (?^ f%^c^ 

vftOT T77T 51f3( ^ 5t1 I fef^fe csrr?71 ^’tfe^ 

ftcsT, ^stT fwl f«^ ^t^-Ws Tft^r?r 'sra? 

^r11 ^n:«l cq^fe ^tr?i^ ^ 

OQ^fe ( clip ) -STt^MI 

^t'S I ^itt^ ^trs 

-sitftnf 5T7:5r 7Tr?f -<P{^ 

^1 ’it^ i 

tpf^1 ^tr^? ^ Dtf^^ ^t'S, 
Mi^fe 7t^1 ^f^Tl 

I 'l?:^ fifc^ c#(c^, 

r:^ <[t^?r« ^tfufe -st^l 

fw ?tfc^ I 

^ITts 

^ Tt^l WW ^ 

I %£^^1 w^ ^ ^ts^ 

^2lt^ *pS} 1%^ I 'Q^ ^51 I ^ 






ff% ^1;^ \ 

's^sf ^3i 

^t5t^ 'S^^ I Cfjt 

Jlt5tc?li c*r«lt^ 

’ftc^ I <ilt ^ ^t^1 C^ ^3J 

I fe^i vffTff^Ts 

cfi^ ^?:wfrsr f^-r^ 

t?t^ Fff^ 

'm^ cT*f 

7 ^^ I -srtr.^ 'srfiPTtt 

^ I f%^ c^ ^r*fr’i«i ^f<?rft ’jd ^ii^ 

f»-5^ v2rt^-f *\-^ ^ftc^vQ w ^5Tc^ c^^i 

f:is?t^ ^ I ^r?r<( 

®ric^ ^f^i <ii^^ I iit5i rmt 

"S < 2 ( 5 rt?fe|^^^i ( Compressibility and expansibility ) I 

S)t^ '<m^ Jl^rw^ 
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^ a '« f%^ 

5ql(.V|»<|l I «il^ <1^*1 ^Jsr 

^Srfc^ I ^1 T^Z^'S ^®t5t^ ^«lte I f^®Rf^9tej 

^«?5Jt^ a f (TvS*^ t£l^ ^ 

-STtr^ I ^66 fl-sit^m ^BF®1 ^ffC® ^ 

-^rf^tf^R ^5P5i^ f e 5 I ci)^ 

(71 ^®rR?|6| ^■RnTF (Atmosphere) ^ I 

(71 ^■57S( isrt^ C^5i<(1 cwf^irR I 5IT7( ^ 

^?r?r "STt^:^ i 

>l<Ry^*^77^ ^ ^f^rs ^?1 TR'^rcW ^ I 

Ts ^ ^Cs ^~S^ 

■5rft(7T I ^55 rs^ ^ i)-5 2T'7 (7f, st^tc^ 

^ FRiR I 

vfit ‘»9i 's ^f^rfR ^tsR 

^FRr?^ (71 (7f^ ^Of Tfz^ I fip-^ ?p|^ ?>|T^Qf 

cT^^ 1%fwc5^t fT^ «J1 c^t^T 

fe^ 5t<1 (7f^ ^n I ^Ttrsf, jrR 

Ft<1 f^1 I (7Pt5T« ^flTf5 ^31^ ^ (R?f^ •S'RR 

ft^SITR fW Ft^ (7R (75^i?t ^rR '« ^5?R^ 

JT^iR Fi<>f tJltC^ I (TPR'Q ?R ^ttKl 

I ’ifW W& 

C^5t^Pl1 (R»f ^f5T?7r I 



(separating funnel )C^ 1K3F^ *111? 

c5sT?rc^ FtpF^i c^-r ^%i ^t<f, 

^ ^ 55n5^ 

^%s sfl ’itc^ I ^ sr»ri^ 

t^t^ fo^ 

cm^ ^rttr^ ^tpf^ 3R*f f«^ fw??F 

gfi[^l ^t^sj'Qc^pr feFtc^ 

f^i ^^-51 ’f 

I ^rtsi ^1 f^n:^ 

’irs}^ «?rrf^^ (disk) 

^tPf^ ^t®( I rvff^r'8 rji^ oitf^^ ^i»fT’9C3! c^ 




^■^x fpai 



feu . f5ai—^tWC3R 

^t^'9t5??l Ftn ^C^C5 


^t5l iTlsr ^ I 'U^T“v ftrii^ 

ir^SNfe IFKI I ^TrC3R v2[t^ ^t^tTTs 

^ sn t?t^ sflTT^ «fit^ 1%l 




-V 


(?f^ a, 3lt!5Nfe Ifftn I C2R Of'^l 

j ^\fsnrK5( ^ 

fk^ fe^ cnt Ft^ fesfw^ I ^C«fn 

(yfm\ ^5-n ^f-rg ^ti 

9^71 ’^^\^z^ '«£)^“^ t^U OT I TO 

Ft^ TO^^l c^% 

W,"^ ^t<^T ^gi^it^r© 

^^c«| C^ feFTn OT, v2t^T^ I 

C^1 ^tb^lTSi^ 

FTw^ 4^ 1 cftc^’i 

^Jits I ^t54t?:3i?r ^ ^tr:^ 

c«f^i ^tt?:^ a, 5fpr^ iTO 7f^^l ^ttrjTF i 

f»*i??in f*'m-’6tr4 i 

^tTO I ^ti?4tf:Jii^ 
f^’flP'i'^ TtTO^trs^ 

j\^ «t^ ^tr-5r c^, ^tTf5 ’if^Ti <tl7i ^ I r^Tt^ 

^t& ^4^15t4t^1 f^Tft45T^niR ^tf^nn (?\ 

ff® Njf^'Ci 4Tf%c^ ^11 vfii^r^ c^4 c^'rf^ c^f‘.ttF5 

(br^“N fFSi) I ^ ^ 'ilt ^ft^tfe ^4tc^ 

4tc^ I w ttf^rs f53i) f^i m ^^1 

I 4C^ Ffw^ 4tC3R ^4 «t^ 



-rg* tr«f, m '^rc^-f m ntcg i 

-sitaiff c?f^l ?rfe^ (?(, ?rtPrai Pwc^ i ^ 

<rlT“^ %tf^ f%^557R 

^ ^ I tr^ 

wf^i m ^ I 

(?I^f fe^T, "st^l Ff^ 

^Prai ^^tfe^ feFfc’i 

^Rt# ’ITS I cH^ttCST m C5t?rfC?iR 

fw^ <71 Ff^ fe'SCW, ^tcu^ 

^5^ Ftr^^ jfTO sri, 

H, ITTO I ^«1 

I ■srR'S (7f^ ntUSR p5^ 

<71 fl^, Tt5l (751 1%^ fw^i I 

?itn TO 

^t^^l ^t's I 'srtc^ ^srtTT? 

TO^ ?rt^ (Trfro 

(7{t(\mm ^rftc^cF 5 ti (^jos^* 

f53J) I ^tTOR Tl\^^C9R feiR- 

5tn ?riPT^ ^ 

ni^^ri ft??R c^FVSt^ ^ 

^?7T ^-SRiC^I I TO 

c^tW&^ ^ %5»T 

^ C^t^ ‘sflTR CTO ^ I %5^ ^ (TffTO 



i«3R feai— 



iSf* 

fsraFrn 



ilr 




'SRT 

ft3[) 1 

F(C*1^ ’ifhipj i'5948 

5T;gt?:^ ^ ^ -nrtft^ 

( Auto Von Guericke ) 

OT ^"s ^ 

jR'fTO M’f brr«T?:^ ^ ^ hrt?:^i «ftc^ i 

fs)-^ 5®rr5?:5r^ ^ c’/f^ i 

Sit 5OTI ’Tfr’n^ c^t^f t^pi 5(<j^ <■^^ ^r|^ i 




i^5T? f&af—'srcfet®^ 


cm) f^r^ff?^ 

t5t^ fjs-sR^ 

^tfvfc^ 5tftfe 
5rt^t^ C'ltvB'H - 

^f^rz 

*^5^51 tipi 

^ir<7 .217:? *f 

T«R '-£i?^fe f«f'?S'8 



^Rtrtc? 


^ifw ^ ?5t5? srf^ cvf'8^1 ^ irrtTOs^^ 

(Magdeburgh Hemisphere) I 




fro c^t§ ff^l I c^t^ 

C^T^ gfwl ^ltC»T m ^tf , 5t^ 

^pm t^K^ Ftf^fif^ 5?rs ^thTi ?fc^ I 

’^tw ^f^srf«i b'f^c>(^, 9p-\ <7r m 

5^, st^tr.^ ^JtC?rtf^l^ (Barometer) ^ \ 

-^, v2ftir M)> t5j3 .ii^ffe 7|<{; ( ^s^{•^ f^3| ) 

Tt^lT^ f I C'ff’r'8 

^fii« jRi ’rff%^ nu I 'ii^R 

^w^'l 5?c^^ -s[^Tm wu»rr?f 

btf'^’11 ^ ^''1^ 

s\-sm -^\r^ i\^ r^sT -s^fm wt^i 

^rsfi 

•srffjiTl I ii-'R 

5tc3 3tR?rfcjf ^Ns I -sr^ 

TO TO r?i, 

f%f5P^ -^rtfji^tc^ I 

i£\^^ iT^lfec^ ^T5l 

^^?i^ ^TTcrrf^fe'R 

Jf'^t^^ ( ^s ftlli ) t£)^t5 






^ I 5R?f^ !%•$?[ ^tr^^nt 

o 

vsrfir nRf^^ ct i 

5Tfsrr?(ntc^ ^ ^ m I 

^jf^< ^1 ^Ttc?rlf^fel^ I. 

^t3r? '^’pr Tt? c^istn fe?:f, ©t^t^'i afc^i^^rr^- 

WC^ ^fe© fe©C^ 5(1 I 

5(^ftc^ ^sftr:^ "STtr^ c^^rttri «ri cn^t 

*J5(T Tt5( ^rrtc©c^ I ^ c^% ^ ©t 

^t^r ^tr^R I 
5Rft R-Tr C55itt?(i 3P?i« jf?i^ 

5Rt^ ^ftR—wf^fcR 

-MT^t^T ^ «ltf^R 5(1 I Rt^l -<<?n 

N 

f5(CM ^t73i^ 

^56^1 «Jf^1 »So" i 

C5^ltc^ «lt^l ^©1 ^f5I^ ^N 

^^1 :j 45I? f571i 

C^S ^•Nc*! 5tn 

TfC^, ©R 5I515ISJ)^ 

I 15^ oo t5|3 I yr^,Tf- 

^BB^t's nfe© I 

^j^^c2?r ^i?i ^srsitPr© I 5 ^, 

^^kt'S ^-f^'^*f5(?n:^ Jit^^iT ’TTki ?Nr 1 

f5C3f C^% c£|^ ^1C?tWtC^5I Tr55(^ i£i^i& ^t^^tcai^ 



i«^T? f&ar—fef^cjif^ 




I 

^ ^^tST I jrcsT f^?n 

-IT ^ ^^TK ^B5T1 'ij^r 

^5lt5^^1 (Tf^ I ’fll'Jfl CW*i1 f^RtC^ (71, ^tllT 

f5STTRtt51^C»«^^fT^m tsp ifsifST 

W ^rsd ^f‘ii ® ‘^« tip I ^Tv£i^ C^fJis 

^tr^ c?%i 

■tr® ryft ■^^'51 ^ftCT ''It^l 

^1 I r<i ^Ic^i ■^i'^?l'5Si:«l^ 

51^ 5trT ^t tip rn 5tt?5 (Tlttt^f^ ^boo 

'£i«R r.^t*f ctN^I festal 0, ^tr^tWH ^t^ir 
TTl r,^^ I ‘Stsil ■§9^ C^l, ^ ^1 ^ 

c^f^TSTR-^ ''iwt’l ^ ^5 ^Ttr^tf^iuR 

’l1t^, ft '-5 (7r^ A'^W'1 ^1 I ",vo Nb X9«| 

Tfft I -STTfi^ (71 1>H 'S® t^P "iftftT ^RtrTg-^r^F ^tr 

^tft^T ’ttr^, Ttf1 ^ ®s T56 

• R 

^^tt^ Ttftr<r I ^ ^ftCT 5tCcT, -5^:^ v..^ 

91^ ^tcT I ii<ii<i -sr^ftiit^^T^ I 

t'51 ^tTl ^T'^'^ftl ■*('S(ft^t^ ®RT ^SRT 

wft ^ ^ I 

SRR 1tor ^ip '9 o® ^ip i 


ib^C, f53— 
.«tC5I ’ttw 

ftg^m 



v !)0 f%^ Wt^st^ 

I f^l «• ?R vVftrr TTtC^ Jit^ OT I 

^1^^931 v2jf% ^sja ^ ^ (TPr 

5t^OT I 

«rtsitc^f<i -tftc^ c^¥«T ^ c^rt^ 

5tc^ X ^3S x *^ a ^ 

8« 

fern I C^ 

^•6?:^ c^, '9¥'9'R 3TWt 

^feitc^, ^srt^l c^ ^n I -st^ ^“Rei TtftOT 

^ jR»lr< Ft^ ffrsT:^ i 'sn^rtr^r^ f»T(R9 

tsTtfw c^ ^s 

r^rhf ^f9^t<:F i ^rsii^ 

F[^^ I "sit^ ^2r^f oi, 

R’lftTtf%^^t 5t^n ^ r.TiT I f'1'®lRf^?‘5f«l 

r.?r 'srtsrtr.if^ -rfR fT^ ^5^[ 

^tCF I <£lt 5t^ r=>RS ^^C«l ^tfer^ ^ ^5ltm ^STFT^sl 

I ^ fencer 

^fear ^t^si'9r^^ ^ esr^t^m^ 

al'\ ^2^Rt fwl I 

5^5{ 4^? ^Wn ^r< 31^ I ^ niftr<, ®«w' Rw '8 5pT^ f^ 

sfT f»ni ^Vc^ » <?i nf^*i 3rgjsF<jc9 ^tR Jrti® ^ i 

^ ^w'^1 tT^ ^ ^ Tf^rsi «irri^ I ^Ts &•• ^ ?Ttt^tf^cii?j ^rtinf 

> ^ I ^f«[^ ^65 ^ ^r«c9i<i Bfi TR CT’^rresT 

’5[? «rrr^^ 'ttf^ FI I 'sflFtii'ra (?TO to ^rsto 5tF to'^ 



^ ^ sn '»rWCTnr c?? Ftn ’ts ^finn 

<^sk« 1 

ft^«w«ft»n 

^ 1 '9C‘N ^?t 'Ttn ^^1 ^t'8 I ( PXplam with 

eximplc thL pmpoities nt .lu ) 

^ 1 fSmsi ’m’if *??» ^ (TT -STf ^ ? (How 

would \ou show th.it a pitchei is full of .lu ? ) 

« I ^srtC^, <sr*lt*l ^ V (How It call bo proved 

that ail his weight ) 

8 I trk’f^r -sHTf*! W 5^ 

’t^l ^if I ( Whit do \ou iiK'in hj the piessure oi au f ])(s(-iil>o expoti- 
ments h\ which tlio oMstenii of this prissun ma> be pioved ) f^2 t«>8>] 

41 Tt^csfii ? ?trsii C5tfet?f csrt^t?!? 

5^ ^ 1 (How atmospheiii 

piessutt is deteiinmedIt the aiea of Lhc' pilin of .i hand be 12 sipiaie 
in(lies, find the iinount of atiiiospheiu pussuieoiiil ) 

* I ^ 'S C^Kt'Q ;— 

(T) cJMife ?isfT^ ^ i 

(«r) >rt<Tii*i ^ ?7C9f f^l^TtrsIS ^ ^ i 

(’t) Tfte; ^ c^in #511 

(7f) # (^175^ ^tf^i M 

#9f 1 

(tS) ». tswri vl|?r^Wi 

’Tkaiil ^ «(in #«T I 

(Sa\ what will happen in tho following tasos and state reasons — 

(a) A small hollow kei is put on a lip and the air is sucked out ol it , 

(b) the mouth of an ordinalv water syringe is put into watoi and the 
piston IS drawn upwards , c) air is drawn from tho edge of a cup full of 



^8 


milk bv mouth , (d) <i tube, full of 'watoi is held up with upper end tloscd 
and lowei end open , (d) a glass tube 20 inches long and closed at one end 
IS filled with ineicury and then caiefully immersed into a cup of mercury 
with other end up ) 

^ I Iw’f ^ ? 

(How a fountain pen is filled with the help oi a diopper ) 

? (Desciihe a Baiometei , what will he the disad\antages if 
it IS mad» with watei instead of iTieicui> ’) 

ft I ^^t'o ’TlTC?rtf^f^ 

? ( How the hi'ight of i plan fiom Iht sea le\e] ean 1 m d< teiiuiiied 

ha the help of a T’arometer ’ ) 

? (If tht height of Dai |( I hug he 7000 ft alxn •'the s( i level, what 
will hi the JJaioiiietei leadiu" tin le ^ ) 

). \ 'arl^fw? ^1^ %r$ fWWQ 

(^) ^srmi 'st^ (TTf:^’rrn^ (7R ? 

(^) "Kt^ ^ ? 

( Wh} (l(‘ we not realise thi' jnessiiri' ol itmospheM (;ii mil bodies 
and whv oui bodies .iii' not pressed li\ uu li i> gieit pii'ssuie ' ) 



^5rWc*Pi srt^«i^ v2n:^t^ft?i ^ i 

w^ ^ '8 ^tw #5 

•rl I i£it ^ ^®!t»t^ v 2 it^ ^*ltf^r5 

'^tc^ ^ I 

’iFft^ ‘il^N t5l ^211^ •a'5t Tf^^gf v?tt^T I 

"5^ nwtr:^ ~<r^u ^c^r ^eil ?is cs^^ 

r^t^ ¥911 ^ I ^^1=^ Tsicsi^ "srft I t^ts ^65, w^ 

5ir5 I f» f»Rl "ns 

c^'n'K^r®!^ f%'s^ s-5 =”9,^ rwn) <Tr^ ^ri i ^^rr^f. n^f, =7tt i m 

^cf^^iT 5tr-i8 TT^rc:? ^ ^ ^cf (Ti-!^7[ I ^tn ^ 

nt¥tn ^ '^nin nt?:^ 

nl^^l w ^ ofnrq-1 ■^t¥tn ^ I nn^T cwn ntc3[ 

nt^n ^tn cnf ntrun ^Tftn «rm«i i te>tc¥ v^t^ 
nf<ii ^1 , "^ti:^ t^i nc^t5^^ ^nr i 

fn^¥tft^ ^ Tsrf^si fffTii ^ 

W'sfe c^l =^1 c^ n'tr® FtC^ ^ I 

^ ’# fnl=r c^tcn nff^ 



ifvafe ^?rl ■srfR^ i ^«t w?r 

^ttc^ Ftu I (jicm c^ff^nitw 

^ I ‘ill Jflte (^ I 

^W5I 'SfS^fSl ^1 f 

(horizontal ) I STf^T, 

CT c®T5it1 

^ts ^<1T’? 

's I 

fe c^f^t ~<tts nf^T^'s 

t5l^ OT5( 3T^ 


fell C*f^I ^ ^ ^ ’(tn <ij^tfe ftn I 

^IC«JT^tllfe ?P c^ttf I ^r-yc^ 

stftfe ^fe nTi::ii 

^ T?t^ OT ^ 

'sfT.’i’sM %m «[t?:^ I 4^*1 

(71 ^ ^f5(TI 

SR^f I “^tli t£l^ I 

isrN ^^rfei 5tc^ ^11 'srsii^ (?f^ (TI «r ^ai^ 

’iftsitc^ ^'^ t^'R ^5C9|^ ^ *1tc<31 I 



(bvi)—Bf31 RtR 



'5[Rt^Tt5l 

51 I 




wm «R' 


CWf^ C5l^ ’Ito 

^srrft^ I ^5^ ^W^TSCsra fi!^ TOT? 

5n I 

^c9pT <£i^ ?n:5[ ?f fir^^ ?pf^^ri ^ 

<?It?7F I ^ 3rf% <ttC3J ^ ^’ll 

^ I ^ ^ (Tit ^aj ^21 fe ^ I tilt ^ 

jn:^!? ^ ^rNt^ c^ c^t 5?^, »ft^ii v2f»rt^i ft^itc^ 

^vFtt^l 9it?:^ I (7f 91% ?tc^ 'srt^^ ^ ^st^ 


^1 



'if^t nfai^ ^ Vt^ "STtsi^l ^ ^ftc^ 

'"(tf^ ^ ^-65 ’Ftf'1'5 5^ 

^CB5 ^ ^ t^1 ^ntc^ ^1—^'Q^ 

’Tff^ I ^ Sf®! ^t'Q^ i ^t ^ 

« 

^fiTR ^21 ^"5 certc^ cvr^ssTf^ ^ cS'Scit^i 

^91^ ^ ^ (Tsftc^ ’tc^ srl I feif ctf^ 1! srfsr^ ^rft, ^ ji^ 
^ ^ ^ tt%l ^ ^itw "STr^rtH^ ^ftsvs ^iTfC^ I (TI^ 

^tc^ ^ ^5rf|%^ 7^7^ (TiW^1 %i ^1(75 ntm \ 

^^?Ti fe Ttw ^srnrtc^ ^'if^ ^fk^ ’itc^ i 




^£i^fe nlus^i <ii^ *tt^U ^ Ty\^m 
cif*ri ^ ^ irf»ri w ^^’s?«i 5ii 3 ^ 1 ^^ 

^w^-\ <2(t^ 

511 I 

(7\^ ^7^ “Water 

finds Its own 

level” I fkli 

il^t& ^rs CW’ll r,^\^ I ■STC^^ ^57 

W^ 'S^ I 

Wf Ffn 

r.^r5i ^?t7:5T r.^ (?r3(, ^T5l c^^^^ ^-^'t 

Otfwt^ I 51^^ =9iT5? B»rr<lfe^t fwl 

^'tz^ I 5n:5r ^th <rf%^, ^^7 f»-5^ >T5it^^®T 

I 'Ht ^Y CT ^Z^, 

■5t5t^ ^^«1 r.3T Ft’f ®r7?fR I ^^SHRT 

■fl^ fe5^ OfC^ ^t^?, 

WZ^ I ^TtTt^ <ilt ^ Ts f^Ts 

c^rf^ '- 5 ^ I c?Pt5T« (Ti c^it^ 

^t9T? ^ ~S^ 'Q ®fc»! 1 ft"®? 

^ -53^ I ^ ^ ^ ^ 






VQ <1t3r ; f^Fl I 

’ttsrl ^'« ^ 

(?i, ‘‘ttit^ %l %«T 

(Mtc=^ 5Ftc»T (71 c^sr 'i)^ mmi*t ^ 

®ltC'^ I <l*lj (?l 

#T^1 

-n<^ ^fff 

^rt'^ft^i ^ ^t&fe 

f^mi 

^ I ^-r 

-£)^!^ 2tH^ F . 

T^t^l ^triR 

if^^T -st5l ?F^I 

*7^ I cii’H f%i 

■s;f$tn5 v£|Ti^»tC^ Ft%^ ST'?! fircet 

5t*t c^rst?:^ ^ti&rT r;<T Ff^i ^f;5c^ 

■©t5tc^ ^tfSte fsTc^ ?rtf^i nr;^ ftr© 

^fe3 -STt?!^ I ^^l%©C5r 

I ft1%^ ^ttST'Qft ^Tf^rf^^l C^fRc^ ^ff 

'sr^iTi ii^t I 

^1 ^ '®rrc>T 5(11 

Bfc^ ^f%rl 

’It^l I ^ fn^n ^5rfe -m 




f • 
<1 


^ 7 ^ yr?p OT jpi 

«f?l FTftcsr TOT 5f^ cn^ c^ %| 

w^l -fl^rs ■«RTt^ 3TC9R %| 

wrt3f Fff^ ftc«T ¥rft?i 

I f%| TO, fn’tlir 

C^3f 5?^ 

^Wo] 5^91;^ 

?f$ NQfij ^tf^Tl C^T^ I f^'ltfe 
?lf?f (TTt^ 

C[ "erq ?ff?r5 ^t5t^ ^T (fi^«t 

-sr^ 5[far ^?:q^ pf<p«l -st^t^ 

JfSlt^f vil^n I 

?FfesT '=itft< «17:^^ wa? 
fiT5[fPfC^t OT, 1%-^ -*:^^ 
wsjij ’ltC*f'Q 

^ 5rn ot’et I 

BU’TfH’n ^Ftf^ii ^-N-fTc^ I 

^ i)5Tt fbz^ c»f^r, ii^ft ^csi^r ''' rr^ 

"STtCW I TOT "^cT 

utfro f^psrf^ ftf^1 ^ 

^tcs ^f^T7[ I ^tc'f 6t^ 

^'S c*f4|, ^^'s\7i fe sr^l 

^>&3T^ f^— 




%l ^ I 









I pi? 

— --j ' - r 

— I •' ^1— " 


^8 K'n f^— 

nro^ 'G 


^ CT, i59rr^ 

I ^5r5<i)^ ^3^ (Lateral pressure) 

I iScsr^ ^ftc^ 

EErJ^Af-'v"^ r-^=^ 

oi^t\ ^Ttc^ CT iE“q yf-r^ 

^ _!_“>_ M__p_r 

^5'f’f^l fef %l -- ~| '’T'-T—“ 

_„ I ''_I 

c^\pn ftii) 1 Site 

ftf-r?; ii^te <its3fri tSc^ ~^"‘ 

^8 K'n f^— 

'^'^15 '®fj’f^?i1 ’tfwf'i *0 

OT Sfffi I5tf^1 'STR 

’I'-l ^p.li ^tfesfl sTfeT ^tc^ I 

'''f]t5 ’if^Ti fvfc?! ^^1 $trr$ ^ fi(^3 ft^ 

’ic's sTl 

^jjjf^r^'"'--_jir_.' ■■ -_^ 

f«? 3 r—^ 

^ 5(1 ; 4tC'^ ^3lfe ’TtK I 


/\ 


n 


:S, 


^.a •(■ fsai—B|3l 



fe^H fkai cw^ I ^tc»f?r'^^tft 

^ W?\^ Ft^ ^tSTTf m 

^rft^ SFSlfe^ ^ (?ff^5 c\ 

f^Rl friTF I ^ ^ <?I 

fe^R%t*1'S "STrc^ 1 .-gfc^ ( Upward 

thrust ) I 

^tC5^ 5?^ ^'S c£|^-s :5t?t^ fW 

Fff^^l ^5R te^ij Ff^f% ^1^ 

Ft^^f® ^"stt^ ^*g fm 

-s{^ ■6tf^ (=?‘^^N f^^) I 

5n:*jT ftc^ flr^ 

^'Q , (?fftc^ ^®1 
»TtPw 'srfcF, 'itt^rscw 5rl T" t5i ^ c^f^i r.^ 

Ffl "STtCF I ‘ilt^t^ 

•Ki®R C‘’*rt®lt5^f Ftf^RT® C\ •TC^T^ 

'2\Pi ini^ ^fSTiC^ '®^ 

Ft^f^fe ^^T® 1 Ft^f^ ?rtCiT^ 

"Q ®t5t^ f^HFt^ FvSTTln'® 

Ft^ft fsTf:^ ■5'M^ ^ I “^ftwl ^fus C^, 

(71 Tfc^ «r(.^^ ^*f^Ft^ ^ fsr?Ft^ ^'R^ ^ 

^ ^SrtSJ 1^n, “^NFt^ 'S 



^i5(; 

ipt^ra 


mOT I 





4 ^ ^ ^11^ C<5IpRf 

=r: 5T^ sRisjr ^5 ;r!:9pi^n?i ^1 fen ^«r, c^r 

^5 sTc^ fen c^5T^ ^c«fr w i?rfe:®f c^ 

fen ^tfer sn i fe| m ‘jp^V 

W c^csni T?t®T (7R 3TW C^ jC.Z^I^ 

^ ^ ^fe5( fe| ^^6^ I--I' 

s?r^ ^ ~5r.^ c*f«n ^ w "srfes^^ 

j^f{ ^fesT ©?i vsi>f ^{5^ vl ■ Jb " 

^Iks *?rtfer^ I ^1 ^ ^ ^b-?f,f5af-BrcsR 

^fi:^ I 

'9 ■^?[T "STt^ '<^1^ (71 Q{ (TPtsi'S <ii^ 

fe^, 

B ^tr^ ^rfm^Pf feisf 

^cT$^ ^rtOT ^ 'S ^5J 

Jf^r^ 5tn ^ fe isnr^ , 

t5fe^ ^ft^ ^ ?tfer fesn f%^ 

I Ff^ fV^^ '2iT;T'*f \ 

^5i<j4 ^^us I ^i® "^rf^ feal ^ 

^fei ^C5R Ft^ fm fef Ftftfe^t csrt(7r 

>00 ^ fkSi 3Ti^tT7JT ^sit^T ^tc^ wm 




f53I—51^''%^ 5tn 



«8 




^ ^ ^ ^ f-5Rt|?RN 

^fwl I ^:{C9R v2tt5 '?sf^^ 

c^fSi ?Ftf^ ^m\ I ^ ^ 'SRTt^ fsTc^ 

,/J^. I 

/str^ ^ w 

^71^ 

^*tfe 

^its^ fwl 

^?ii 

(7(5? foT?? 



««5Cn f^—^5^ ’frM' ill^F^tCSlir ’PIR 


<2fr^*r sn ’tlTR I ¥tHtfffe -vf 

vic^rr (71 r.^t=( ^ STS i 5 ^(ttic^r 

r.^^ ^tf’f^l ^tiTTsiT;^ ^f^i^rci, ^tc^ i,?i frr^ ti^i 

<Pf5^ “siiiytJf f^5f I fV^ TlT5(^% ^rfsit^ 

^ (7f*(1 <T«rt3RR 

fe^ Rl f^fC^ ’Eitrrs r.^^1 i 

^fff sf,^^ ?(r5?"^ f5(^^ ■5rr*e^^sr^ 

I "^FlTT^fe^ -finite?? 


CVfS^ I 


^*r^‘fes( ^tfsTC^cll ^ ( Dropper ) 

5fr5 U% ^tr^(R "sitc^T I 
^5fe ^RtR "sft^i^ri fe^ ^ci^ 

^^?(1 , ^tM et’i ^ I ^tCK^ 

fW5 «rt^—(7(t Ffc^ ^3( ^tf% 

?(OT 5n:«(j ^ I ^ ^tfcr (m ^tiR 




6t*r 


6tn 

fSf^l ^pt^‘fesT C'icsn C^tC®!^ W ^ I 

<A-^ c^-^ ^£|<^ ^ c^fsit^r ®rt^tt?^ 

fff^ t^tcw^ f»^ #:» ^Ttc®T ■^rWw^ 

^1ir I FTfwtft f%“>?ri c^P['S^rf%^ cFf5 

r*rfn« ^ i 

^t?[ ( Magic Bottle )—>5j<?rsT S—<il^i^ Jf^ ^5 « 

^flirs^rl ^fcu w®i ^srt^®! 

?tc^ ;sf5i ^fk^ srl I -sr^ 

^srt^fff Ftf'STi fkF 

f%fh ii'^fe ^fT:!^^ 

sr^ ’ftr.^ I 

h ., ''Vil’i 

T^r ii^fe f^3f '®^^“ f^— 

,. , r- c^r^, 2f<Fjii 

t®it^ fFC5f 5i®T ®rr^fft^i r^iiT?'^^ 

®rf^t^ -sTfc^' ii^fe ^f%?n 

c^t^ I c^t^r fepi^i 

f55r fe® ^t?n ?K I 

N 

*ff^ ^2lr^9f%^ ^?t<- 

^ ^ I 4^twhr ^tr-r^ c^U c^t^ 



va^*!^ f53 —’STt^ C^T®®t, 



t 

I \U 5 















'fi'b 


ip ^t|c^ I 

^55t*r5 Fi, ^ ^ I '-iit^n ntcsR 

3^1^ fnr ^w 

^rtJft^ "<fc^ I cstsi^ ^ ^1 '8rt*5titfr5 f'« I. 

"srt-stf c^5t?pil ^ sFtf^RC^ 

I 'Read and you will learn’ iit >2f^ 

Ttf’l'S ' 

itt*^ ( Pump ) i—^ W c^fs^tft^fCT 

^rC"*1^ f r^®! ^1 6t^l , f^l 

(71 -gf^ ^T7\ s\-^% ^\U\ ^51 '5rt5T srI I fen 

(7f9| r«lt®l (Cylinder) 1 5 n^fe ^W«r 

n^-^rft I c«rt®ff&^ T^inr^r 


nl fe*? ^ I c^c®in ^®ici?r-i 



«v9?T? fej—^TtM 


'S src^in ^ 

(Valve) nni 

9^ c£|^f^ I ^ 

nt CT ^^^51 Tr^esf^ 

fe^ 5itfnc5 

\Q ^v\ F®llFC®m 


-^fepln (TR w c?t«f ^, "srint^ 





7^ ^ sr?^ fnl^T tf'Qfe ^ I ^ ^ 

^€^t?r c^tnfe^ v2iti-^-»i5j <?m:^ i 

c«iT^1 ^’itfeTl ■sifsiiR f^c^ 

m I fn^?r to ^ ^ 

^ 'i;^^ 9\ -jjfipri ^ I r.^rtr^n f%^ 

^t^i ^ '5[f%3|5sf c^itc^ 

®tt?:^ I 'Xf^ fnl5{ f^6^ 5Tc^^ 

«ltPrc^ to' c^itc^i^ 5 

<>UfTO I ^1^^ ?t:^ ^^^'\ 

5 ''I’f 'm ’it^ ’^ttPf I 

<s^^ fr.<^t^1 i ^^(Trt^ r.^cn 
li?:’^ c^f^Tl r^'Q^l I ^’Tffe^'hr 
r.?'t^T "-itii ^vft’l ^1 ■=fM^ OT?l 

^^1 '^■t^ cs^Rt tftrw^ t^i 

^1 ^#r ^ I ¥t^f 7\m c^ f^e^tPf 

^■-T ^^t^ ^t”*1 I 

(Syphon) 2—C^fJl TO sfc 9 r,-^ 

TO*? 3^1} TOwt®!^ to toto 

^(^1 I ^ cTOl 

'?rg'5 c?is( TO ft^T^ i 

(71 ^tC3i? :s^l^ ^l^ftfl ^ ^1l3[ ^tf^'s ^ft?7o <71^ ^t^3i c^f5 

‘WC^ TO3i^^?l TO< Btf^ Cf\t ^tcsi TO 



\0\r 





^51 ^?rn<r 

^tf^ I vi]^ ^Tt^ f 

fro v2t^Sf ntum 

^tcn^ ■®^ ^ 

^5fJ >it^ 

'TtC'Ii^ (Tl^T 5ltt- 

C?tC5l^ ^tofe t5t^e 9ltfe^ ^ 

^tc^l I r.Tf«f ^ 5 

^TCU^ 5r^ s^l srtc^ I ^ "5^^ ^w«r 

^', C5C^ ^:5 ^55T ^tr^ I 

fert^^TC^ (Tantalus^ Cup) S— 

#i?:^Q I feir 

I ^tni ^ 

l£ 1^<5 ^ if 

iic^t^ ^c^l^ 

^ f^tte f^?:*rw‘i (TfQTi 

^ c^ pRi ^ 

?fe^ ?n I i£i«R ^31 irtf^^i c^f^ '-^/_. .'n- 

S{K*\ 'l^'S ^PR1 5l1 '®«^* 

^Pr 'iF5^«i ^ ^ ^ri, ppi c^ ^tps ®f?i 

'^>T5fpT tr^ 5T^ f^i m ^rfe® i ^Pf Ttfers 

^pRTl ^ I?t^ ^ W^ 

5n::»R (M^\ fe ^rl 


\ ■•' 
I 

ri_ 

P". 

If 

\ 

\ ^ 

', 

1 

- *_?• 


' ' 

• 

V * 


1 

/_ 


i 

f’?T~ 





^1 ^1% ^#nrl i ^ 

'®itn^ ^’ff^ ^itc^ cw ^1 

^ s CVf^ ^ I 

'SfW^ 4t%» I ''rf%»^^ "sf^^ 

■^t'jrc^^ ^ ■5rr?7r i r.>T c^ f^*ft^ 

g«i fiigcf ^tirl 5? I ^1%^ c^ 

^=T ’i^tlVs »it‘5ttt^cw I 

'ii^ ^t5^c| I o^Jj ftc3j 5tf5 (Water mill) CVf«lt^( I 

5f^^l ^'-5 Ff^r^ sit^i 

1? Ft^'N^FW^ CTf'^tTf^?! 

^’Usil I 

(^) ftcif OT^ fiHl f 5<5. w^rf^tOT ®?»T 



'»'5»^ t^—(^r) 


^PF] ^tv^ I «rtip1 (Axle ) 

FtftIWF I ^2ftft^ ^^tsr •«rf^ 




So 


Ft^ *t^t^ 

«r[^l ^rfc^ , w! ^f%C5 9itc^ I ^(t^i frri 

ftr?F ^ I 

(^) ftcsr c»f^ sr^sst^it^ ^ cw( I cw\^ 

■^65 Tt^ ?tr5 

5(1 ?tiri ^ m 

f^?:5t 5tW \ftr5 :st?f^ 

^ I ^ssi’itc^^ c^ ?(« "stIw 

'<fl7:^ I 

^^'NT5rf^f»ri '« ii^fe 5t?:^ ^c®T 

c^, '5n?r^ »tft i cA'i'^r^ w.^^ 

I ^t^U 

^ '' 

Ti; vS'SfJ? 

W’l^ c^ ^ ^fefe 

«W^( 

^Tv 'S?^, '^V5^ -sill’ll 1 I C's^ 

^C3^ I 3^t5F ntusi '^'Rvf, ^ 

C^9I il^? ?ltf^¥l fe^I «tft 

^ t^l^«^ 5t^1 ^ftrs 

^tc^ (Tf«r I 

^ C^«T ^tftrs *lltC?F I 

(Density^ ^1c£i^ 



fwt^ '»RTm 





w??i ^ir! <«rtf%c^^$t^ w ^Ti ^, ^<?n— 

=- - T_ . -_ 

'Q^ « ^OTT r.^ a i£|^^ WrS ^sn ^^t*\ ^ftrN 

vpfwi ^W ^2if^ ’^?T fcfe 

^ ^^1 
^ I C^t=OS ^lTt^ >fSlt^^ '®«! «tft, ^T51 c^ 


«rtr'Hf^'®^P5 (Specific gravity) 
^ I ■5it7:^lf^^ wi 'S, csfe^i ^ b- ^o a l 


^t^1 ^ I <R, ^f^c‘5 I 

«ltf% C^t^ 3^t?1l?IT I 

t^lr^ ^’l«i I ^Ttwi^ -SR r.^f®i^ 

^«f Q-s?^ I ^51 ^Icvs 

R ^ c®^ ^ff^'Rtcw, Ttstcw^ '9^5( f%^ 


I «PT, 


«ltf% C^t 'S^ =- ^' 

„ ,- =-^f 

'i)^^ „ „ “= ^ 

•i\^ 





8^ 




pNtCf, nnCfR 'i'O <t, » i> 

^ ^1 «tfl I ^ 

^ ^C’t’SPt'S I 

-STfcnf^ ^5itt%ftf5C3!^ fi[^s[t^tC^ 

^1 , ^51 C st5[tf^r‘5TC^ st% I 

'Q ^^5T ^5J3 itC?\ ^BTlTiCJ? ^f*h; 

S^C5T?[ CWt^ sn I ^ 

-il^f^ C^3i ^Tf^3j55| c^f^tl I -gf^^ o° S° 

(TT^cii^^ "stn v^Hi^t^r (y(^\\ m, ^ 

^STT I ^ 

W "srat^ *{-5 yir,?r 3TC5r ®ftr^ I s° 

cJT^5f-5^ w 3=f^ ^ I wm, ofi*^ 

o° C^TT^C^rS^ ^f?:^'Q t^C5^ -SrcT 3° r.3!^§I'5^ 

I ^£1^ ^ W »t^ T" 

fftfTsi '^1 f^wt^ 

>£i^f& ws[^ ^:5l ^fs ^z-^t ^f5t5t^ ^r^r 

, f^i ^ 3>'tc^ Ttfl^ ^5i c^-r I 

^ srfh wf cTtTsnrl^Ts (Tt, c®mcvr 

-rft55f OT I c^l^'s T? 

^ ^csj I ^^?('l csrtft^ i 

tt%l 'S^ ^tt^ 

<?r^ ^ CT, ^^51^ "St^ ^%1 1 ^'t 





's^;r^fi[?rt^ ^t^«i f% V '9 c^\m\ 

^ f5TC5^ ^rtc^ f^c^ 

C^f^ OT , 1%<S C^ ^5iFtc^>m ^ftsrr^l, ?r ^tR 

I c^?tfe^ fT’t ^rr^ 


I -5^ Ft’l R nf%sit«| 

%t^ ^^f*rl «rrc^, -St^tl^ (Resultant upward 


thrust ) ^flt 

Ck^ 

?tlf^ ( Buoyancy ) rtf'S'^rl 

^rlFTii ^tR I 

fsT^lfer ^*1^5f<1t- 

^T, ^51 <ift^ ^r^i ^^1 

^tR I c®it5ti:^ ^5fjTR:^3 

'QSF^T ^f^■^^\ I 

^I'Qfec^ wR1 ^p^rferi 



'Q^^ fR 


■5l^=?h filf’l^l ^9 1^:51 I 



'8S«T? —P(*)'®r>lH 

B?9rrwji*i 


'Q55T VQ-55T WW1 

^Ftrs c^it^- 

■>mfe ?ft9 I 

’ifFR (OS^T^ f^lf) I cilf NS^ 


^tf^ ^1%^ Of^ R, !5n:»l ^'9^ C®it?^'Q? R 



88 


7^ I c^'S ^W,'^ W^ 

3t5l C^ ■Sf^ ypittrl OT, (Tit ^ 

«rtf^fsrf^c>i^ f^ ^ (Archimede’s principle) ^C®T I 

'5rt?I^s vst^rf*! ^tcq Wr® 

<itiTT' 

v2f9|^ tilTpfe ^»rtWC9 ^-©1^ T’T I 

t?t7:^ Iff wt^l cfi^ft ^1i5?Ts ^'«itt^1 

'8^ I rTff^ir.^ I (?[ ^f^?it«l 

'8^^ ^fintcw Tt?! I C£l^t& ^ 

ip ^twc 8 9^i( I ''{z^ fecg CTO ‘^ri-^'STl^ ^irii (tt^ih 

^i^fe '-IfU?) Fff^1 wt8 I r.Trf«ir^ i>t^ 

fWTl t?t=T 
’ I i\tw.‘^ 

^t^-\ c^fri Tifur -s{-\7( ^w\ 

sii Ff^ii 'srt^^n 

f5i 1^ ^v5| I 

(£1# yrsi^ ^ fsjl&c^ spsT 

^ ^1 ■srfs (;<|st5( t?tc® C’^ftn fwC5I8 

ftrj; $t?rl TltT:? i ^3jf5 t?t^ 

f^ "STf^ "STtr^ "STtc^ ^itiife’ii 

I ws ■sf»i 

^fipr ^ul^cT I ii’R ‘iit ^ar jn:sr5 <it3ffe '8^ 















^ ^ Of^n f^sis^sitST 

2t^ ^8^5f ?t^, ^Sltsr I 

■S’PTTt 95 f^^srfg?! c*rr^ I 

^ flD!ii tN 1 ^^t5 ^STI tT^^'K- 

'STSr^ ^C^!T, f%l ^C3T ^c^lff 

(7\ <^WS f%^Tl ^5tr5 1^ ^ 

f^f^'S I f%fir C5ff^«15r C^ ’^ef^ -^^ST Q NS^S? ti)'^ 1 

^ft^1 ^^'t^ srrt 1 "5^51^ 

■5l|f%f3lf55TC^ 

ft^t^^it^ 1 m'^ 

■sitf^f'Slf^^^ C^US 
f%^ JII 

r5t^t^6H ^t^¥l 

(TfftRiJr R, dt?^1wrfe ^T«tt^ 

^Mt^r I fsf^ 

■5[<f9rf55T ^^5itii 

R, r.^'\m 

*rft^ f%l Rt*f I R 

f'9?lt^ I f^%\n R 

W^'S t£lf ^U5 ^tR ^.f ^ 

"sr^fc^ ^^’fesi'Q ^n 5tt^ ’i^l I 

^«ftc5R 'srt^ -srf^^^i cm\m 




8'59 

JT 

/ 

^?|T^ 

^C®1^ I 

s^s -q^fe v2r^t'l ^tc?( I 

om '« (Cylinder and Bucket) 

c^m 's (iiT;?p^t^<[ ?fr^?^fe 

^tc^ T5it3f I <jt^?rafe c^tc^ 

^C»l^ I C5f^ f^l '^'m ^%TCW I 

^fc^ ■5|tc^ c^t^lfe I fTf^ ft:f^ I 

(?l "SfC^ 

^t?l1 ■5ff^ ^5?^t ^ff5^ ^Tl ^tir I s 

t?t^ S— 

^C=T =« ^ 

•Srl^ *= ^ 

.. ®C5T 'S^^T 5t^ = 

^tf^fsif^CTl^ f^t^^lTTI t£it 'Q^-^t^, 

«^C5nT I 

=-- -- 

^®WI ^ c^W—c^l w:^ (TFf^^ ftc5[ !5frq 

^ cwf^tw I 'SRTt?! (?T^^'Q^ ^ ^5tC?P 



?rtf^ ^ S') 

I f^rart^ w>rtc^ 

>Rt^ ^c»pi 's^^ ^mtsr I ■srW^, c^h^ ^’I'spi ^sr, ^<t<5. 
s’N ^t5l^ ^C5T? ^ c^% I 3r^c£l^ 

ftc^ i^r^ c^tW^ ^^Tffe ^?r i 'iN^ 

fwf^ 'StC^ ^TK I C^ f^^fHW4 

^q C¥f^q| 

^rttc^ I 

Of^, -fl^p^^ cqrql "^cq c^pfqcq ^51 ^Tpics 

«rTi:^ 1 'wq^^ ^^tt):q qqt^^ ^ qf^ 

^rf^q ^q* TW^sfq^ "^cqq 'swq 
qftfr® tfiw afqc^ 

qfqql ^ ^ifeqi frrq^ qst^f^ ^9fc^ 

qlT’q^ I cq q^q q^q ^q f^~^yii'Qc®tqi 

qqfqsq ^cqq «iq ^qqq qyq,^4ql ®tcq i ■qfqe rqq, »tqqtq 

q^q qs-sq^v-r w.qq f^®q qtcq^ (9?q^ 1%3[)i ’^qB qqil 

qfq rq, qq^tq q^Jq^ ^q qfqqi f^fqiw, ^t^tq 's^q »rqqtq 
q^jfeq 's^rqq q^ifq , q^sf^ ^cqq f^^q qtfV^q iV^q 
^^'qq qqtq ^q ^qqifq^ 5q, q-^t^ Tf^tq f^q^ "qtq ;?5ltqi 

sffqc® qtcqs' i »tqqtq q^ ®R:q t^tq qs^f "^qltqi ^»tcq, 

^qt^qql q^^ ^qq qqtc’f stfi -qcqqq rq% ■^qftqi ^feq i 
^^q '«tql c^tql qfql ^qq ^qf^q^ ^^q^, 

(Hydrometer) qtW m qtJ^tcqi'^fs q5C^tft<q q^ql qtq I fell 

cqqtq ^q i qq^ q# ^q^ vsrqtq^ feqft 

^cq fq^-s* I fcq <i*tqi cqtq^fe qTqqq<, qcqq ^qqqqs^ 






8br 

C5(f&1 (ii^» jpp =r9i I iisitSc^ 

^ (?i ^ wtf^i fwr.i?i ^ iii^»r v£i?i*s 

^ 

^ <?i^ 

^t-f ^ I ^53^^ 

wP(\ f 5t5^ 

^ c^t (7f^ Cff«^ 

®rrcT I ^w.‘^^ «ff??F I 

’ll?!! ■srti’if^'^ '?3^^ ^n ^ftsri 

-m I ^Tti& f% ^ 

st^l vii^ 

s^ssTv f5a[—35?r, ^t^- 

(Lactometer) "srf^fi^ I ^1«^«nT ^IJTC^Ttf^^^ 

«t# ^.% ®fctf^fi!r5 ^.% ^ I 

7[7f;<s\ '!>|WT9f s\f I 

tfi^ ^?(2T ^^c«T Cl «ic>i, ^ ‘^iwM ^t5i ?n 

stfjirs'S met I c^t3^1 ®fc^ ^t^i ^t'fcf I ^ 

C9lt5l ^ 'SfCW I ^t^i ent^t^ ^?t®l ^5T »tCf 

V c^rt^rf^ ^ «tcT, 'S cit ^i^«i to 

«tCT I >lCr I ( ftai) I c«(t^fe 

TO itfen f^i:«! ^ r.^i5 TO ^ftc5 ^^rtfro, 




?rff^ « 


8 s> 


'SlR^S* ^ ^^?ft?[^Hf®'8 vSRei I 

W C«treit5^ 'sT^Jttj^ SfWn >8^ C«lt»ll5«t 



ae^Cx ffaf--C5115r^ BfC5T 
^r<«i 


^•{ 

^ ®tfc5 

vStC^f ^t5l 
I 


w^'sfl ^\, T5rt5j^ -5??:^ ^tPi^n ^tr^r.-^ ntf^, 

»tft ^1%n ^f<^i I 



^fp(<it^ ^jtJf 

pi^ ?^i 

^r'Fr^ ^o\:n 3T^^ff| 

Pf^T^Pm '^iPr 


8 4^(* N&Rn 

«lppil ^fst^ r^'QTl (Life-belt) <[TWP 


I ^ ^sTfP ^Ni c»n:?^ 

^ift ^ ^Ppii PrPi^ OTfsf^ ^ri i 


«f»it^*t%i !R 5C9? I c^ rtPicsi fm f?t^ I 

^’Tf^ jfSTCT ‘>rR^ I ^rfc?, nN^ff ^srtif v«i^ 

f%at?i ’srR? I «fit ^<«'6tc^ ^sr c^si ’t?t<' jRtsf b^tboi sw -sre^rt 

«r—8 • 



(to 

^ ^Tt I ntC3r rTf^^n ^ttai'^f^ M 

^TWI (?r^1 'Itcai^ 3f5i^5r «ii^ I ®f3r55i ^ 

>9 yp^ f^c^ BT^ c^ 5 ^ 1 cTO ^ vsbi^ic^ 

-yf^ finii rf'^r ^f^i ^Tf^ ^1 ^ I c^t^ ’W'f 

^'91 5f5R ^ll’rf’^^ I S'SitC’WI ’Stft ^C3T 

'®fr^ \ r?j} ^’nsT ^ttcsT c^r ^l%r*i 

c^it €fc?=T^ vQ©?::^? JHfJf '*3©^^ ^f^*ii i f>i^lc^ 

5pfipji V8 clTrutff^St^ s 1 

^ ’tTrr< JRcl «tc^ I Celtic? Spgxs ©t5t© ©151 1 


5 I ©C^ra <Sf%H I ©reiij c^r^ fKt^ '<FH^1 5I^C?I 

©®1 ©^1 3^1? (Dtsiiilx :n di I'l tnc pu)i)(.ili(s of u,it(j On 

uhich of Its piopcitu s dot s tlit siipfiK of \\.iici in .1 toun dt jx nd ■' ) 

^1 r^r^f c^f5f ©^51^ ’iwjt, 9 5piT^© Btn'SfsrR 

■^t^l ^ f^'*! 1 ( 1!\ wliu h t \p< i mu M's ii c in 1)( pio\od th it \^atti e\cits 

ptcssni' iifiwaxK, doa lut.uds and on .ill diit-Clions ) 

'& I * 1 ^ =31^ ^:—tdf^ ®5i 5^r5 ’i® fe :< Ftn 

>6'A-I 

(K’U up tlu <;.'ip'« —I lu s.i(.iLci ii tho dcptli of w.itei the-will 

bt .ts upwaid pu'Ssuic ) 

8 1 <i|^t5 5f^5R fw’? ©C5l '®''r©^1 ^3^1 cft^Sl 

c©3f 7 di©i5 ©w^f ®5ii f5fi5 c>it©TO^ ©I© cbIi ©Hfcsr ^fpn 

^'9T| ^t9 C^ 7 does a test tube leap up wlicn it is pushed into 

water? Why icsistancc is expeiienccd when a bucket is pushed into, 
water with its bottom downwards ?) 



^5^ srtf^i« 


4S 


4^ 'Q^, w «rc^ ^ 

f^C»t Ttf^ ^1 ’TH ^ (What IS the diffeicnce between the 
density and the specific giavity of a mattei ^ How can the sp gra\ityof 
a liquid be dctei mined ^) 

. '» I «jt5R ^ ^ ? ^C5T?I .*1^ «f9 

I ( What is the effect of temp on 

the density f)f wain > E\p!ain how tin belia\ioui of watei in this icqard 
lielps maiine animals in the Aiciic seas ) [ ifeSi ] 

1 I '9^^ ly tf, 3!C81^ 4 nt^'S I ^ 

? ( I h(' sp m ot bi.iss IS 8 5 , a (ubit ft of water 
w('i< hs ()2 5 lbs Ibiw much is the weight of a cubic inch of biass ) 

I <1)^15 >• ^■e\^ . opi «» 3R 

'« f?f?rrr^*i 5 (71^» I'^pp I ^ i 

('llic wt ot a bottle is lo chatahs , when it is filled with water 

it w« ighs I SI f)ch and wlu'n it is lilled with gl^reiine it \ ci-jlis r si 

9 ch Find the si» ”r olghcenne) 

> I ii^je cf\^ ^ ^5t 

i ^ (A pot can bold 2 \ sis of watci How much milk 
can It hold ’ The sp qi of milk is i 03 ) 

i• \ T5 ^'31 5^ 'Q ^Kl I ^ 

Wfs I (When a subaaiue is tooled it becomes dc nsc and 
hea\) When is tlieie an t \a ption to thi > in case ol walei ’ ) 

ii I 5tn ? (state 

the piinriple of Aichimedes ) 

^tT ^srtcf I 'QBi^ 8. 3niTr's wm 

V91 afTpr 1 'srtiw TTfl'a ^ 1 9 cA’Ih 9 ^ 

’^^Itapiar 5J»'»'8 « I (A lump of gold contains some silver The lump 





4 ^ 

weighs 4o grrib m an and 37 gms m water How much gold i^^theie 
in the lump ^ The sp gravities of gold and silv '1 aio 193 and 10*5 
respectn cl> ) 

I c^i=i c^5T w<^51 

? ( Why do some bodicb float on water and some sink m it 
i's I cTOi 51^51 V 

hy docs a ship made of non float 
on water, though non is hca\ici than watci Desciibe an evpeiiment 
to illustiate the principle invoh cd ) [ ^2 >> 8 * ] 



f%| ?ri ^srTcf i 

cTt^^ 5tc^^ ^ ^«rs ^C5( 

CWf^^t^, (Tit^Tf ^fyfC5f^ ^ ^?f5[ ^ 

^tc’i ^rt^TtsR 4fi?i? '« 

^f^7{ ^CcT^ -^’-ii I 

CT f^, c’swfw'sfc^ 5frf^ I 

C^ nwf«f ^ti5^ I 

c»f['‘r5 5(11 c^'« 5(fiirt^ 

f^fe^ (7T^ ^"*R ^<5.^1% ^ I 

lil^ :^7i I <tfi^ C^R'S 

«ltPfC®t ^'S ^ I 

W’at^ 5F(?p^ 

’< :>) ^«?tp5r ^ ’IH 
( ^ ffti ^ 

(^^)) y[7im y[7^ , C^5R ^iCl 

®f?t ?ir, rRR f’R I 



^8 

^\ c®WoR ?r^ ^FWi»fti:^ FW?r c^ 

cwf^^, c^f^f ^Pwr? a c^rf^t^ 

c^ ^tc^ FT^t^ nftft ^^■spi f%| c^f^ f 

(7T^^ pPIC^ Ff^t^ ?n I c^rf^ 

cwfe ^%l Ft^ 5tl^fe^ 

OT , %s^ ^5^ Cff^l Ft^t^ 

FtPwi ^Pnrfcf I w:^^ cf R^, ^ttFsWs^ 5tt#|?( 

5p?i Ftr»i, ^itrw c^t? ^1 tpi^ 

'Ftt ^ic^Fhrt^i f 

^51 cTt?i?l ^C5 

c^, C^^fe ^'st^ ^itt^ 

s'bii's f^—c^r^ ^ I s£i^ 

OT'of^ ^ ^ '^\U^ 

^pRl ¥”1^ Tt^n ^ , ¥N«1 Dt5l ^\ 

Cfe ¥l ‘Jttl^ Ft^t^ ^^^1-ff% C^ 

^rCF, ^«R 

'<\W^ ^t¥l ^tf¥¥l ¥fe^ I 

^ c¥^?i¥tar FT^hr c=^^ 

¥*l^ =n:2? , ®, '^‘^RT® ¥f^, ^¥5T s 

a\ ^5lC^¥l 8 ,^.f5ai_^,f 

W'^ sTt^n ^t?:^ ^(ft^ ¥%l ® ^ I ¥i5it ff% 

vil^fe C^tl^ '« C^tt®! ^ 





^ I ^ ^%1 C5f^, ^51 ^ C'<^t5^ 

sn (8«i5rv ftif) I Tt%l 

5t%^ ^ ^fb^ fsrcb 

?(^C^ I 

^^fe'srt^s ^5it«i ^t<i c^, 

^ *trs^ wfB;® I 

‘ft’n-f<ft^ ’fte"^ -rNtfecs ^ "srar 

C^1R 7f<[?i v£i^%^ ^1 I fftrs 

CTO «tc^ >2ltr«t «(t s^ st^ 

tff^nn ^ "<5t^ ctPrTi 'TO^tc^ ?rt« TO >fft* 



I '211^;^ c£i^fe 9Rf ^ 

TO tt’^rtftfe fj?g ^ ^ 

Tl I Mt^ ^tTR HW 

Jrr^tc^ f^c«^ cw^1 tt<i(tf^^ a vsrt^ ’IW f%^ 





w^ ^fcii 

I ,—^?i ^V5^ 

35 ^ c^ ^2itc^ ^t*Jl 

<^U ^ , ¥C5! I 

^ I 

^£l^fe 7\T^ Q (Flask) 

^ sn:^^ CT sf^i -^9f, CTt’itc^ 

X ' 

■il^fe W\Q , ^ ^fC^ 

wt^f I ^??T "^t’t ‘2tr.^‘n '-^fei 

c*fNr<, ^fs^f >^^5r5 ff hr fc 
^ ^tc^r Jirf^ ^ftRi 

^^C5- I ^t^«l, ?Mtli v2f«rc5(^ 

5t?«1 -stK-SCS? ^f5'S 5 ^, (7[tw ^fs^i 

^ ?rc^ fe "STtC^ , 

^^9 '5t^«i ^1%1 '^•hrTr^ s 5f| 

vft^t ^tf^irl I 
^ tK (TT, '9 ^^r, 

’f^rtr.^f^ 5f3rr^ci •src^'i^l 'srf^^ 1 

3tm ^Ppd f^fn 1 

flpR %l ^^15 c«rt^, ^ ^ ^51 ^*f 

^ ^^^9 ( a®^t ftl)) h ^ lill ’Itljfe 

CWf^C^ C^, ^ 5151(5^ ^31^ ^ ^liWC^ 1 


(I 



f^—•'«1t^ 1W 





OT , ^ I 

^%l ^ ^ C^pf^Tl ftcsT c^fRc?, 
f f^i I 

^2^3^^ ?lf I '5I';5J3^ 

C^, ^6=T W! %t«f 

wi^] ’fTt% ^ I 1 

^sTi c^ v2ic^hr j [ 

f<isi ^fii^ ^ ^ 

Oi, (Heat) 'Q -^rviU^r^ 

(Temperature) v^i^Kc^t^T^F w:^ \ 4*^*f53f--^n 

vSfC^ft^r ^T5t=T 

^U[ I ^t^*f[^«l-’!^R^ 

c^t^tite I cFt^ ^\m f%| ^ ^t^tus 

vsfaht w 5t5 

(?f^ ’itksCF I -srar ^fa 

®rf^ ^5T Tt^tr *'s I f^|^®l ^ cvff^r^ c<t, CFf5 

nflitS^ ^ ^U>T^, ^'JlF ntC3i^ v2tt^ 

I ^?tc^ ^'tC-sCF C’fT, 

' I 

^ , ^C?, '« ^ ^ I ^ C£l^ 

’itciii t£]^ ^ m f%| r?F| 

Sffff C5t^ ’itFSi^ ^'5^, ^ ^tC3l^ ^ 

^?31 '2(51 tpi^ m (TT, ft'l 

ii)^"s 5l?el 5^^ I 

frofe FSftFf:^ f»Rl c^-f 



<l\r 

ytr7{% fe CW«I ^ ^ Tl^1 ; 

TRC^fT ^ ’itsife ^ c^ I 

Ftfift ^ ^3i FTq, (?R ^ 

^ ^C55 I t£)TO ?icq^ tf^^1 f^c^ 

CWP-R;^ a, ^ ^tC3i^ 5Tff^1 ^8 ^ ^tC3i^ ^^^1^ 3R^ 

C^^1 a ^ ^tcii^ ^f^^fC«l ^ sc®1^ ^5^1- 

c^'j ^ ■sTtPi??! I •<<ft ^5r$^ c^rf’ic's 

^5t^ c^ti; ^1T3J -sitft-j; I ^c^<| F^t5^ r.^51^ !5^-Tr^‘51 ^56 *t^ 

^c^T ^1, cs^^t ’f^ft’f 

^t^-59rt5^ ^1 c^TO^fq 

^-1^ I c^fJTS 

Tff?^ ftr?T r/fiT^it^ 5^ -sf^ -51^^ ^^fers , 

<i;^*N c»tT:^ ^fe v2ti-^ ^ir I 


«rtsf''f5ifet^ 

’ftrg ^i^l ^5f^ fe , ^*fT ^ 

5t5 ^ I ^C»fC^ "STWl 

^sitftc^ a\, I n c^ftW'Q^ 

7;t^ Tftr.^ OT-f ^'tcs ^rtz^ i cFf^r 

^ 'i ^^“51 ^spii "pH‘ff%^ ^ 
I 

<tfftr.<^ ^^“51 

^ Pp ^11 ?rti?f ^«rN*i ^ '8 ?rtc^ 






'f^ ?ltl7f C?l 


^ ^t^T fl^, (71^ ^ ^fl^ 
?ftCJT<T 

# 1 ^ C^t«f ^tcTO I 

i\^ ^ it ^1 

r^i 

^'Ql, "st^tt 



^Cs^r^i 1%its 3>»7 ;t ^rvrr^t ■srtf^n&T^ 


r7rt*( (7T wsrfp*!^ 

?5f^ I c^n] r.^f^, ’iwtc’N ^^*1 


(TT ^t^l ^ STt? I 

st^t^ I 

(fit nY, ftsi^rc^f^r ^r.^ ^Qltte c®i5ifft^r.^ c^it’&r^fe I 

’TWfc®!^ ^t’l-4c?rr?:‘^R r^isf^t st^N ^tc^, Cs^^ ^ 
y;r5f ^tTs^'S ^lt7;i i C5t^:«^ %f^1 

■^ltT55T^f% ^^'\ ^ I -STs^^ -sit^siT^f^^ 

^^^£t?rf% ^-^1 ’Itc^ I C?f^1 

t£l^ ^»«fC^ 7F^1 T((5 f^iTl I 

C^^vS <i|^ ^^"51 

^ I PPI '5tn 'srtf^^ ^5t^ 

^ft®i, f"srl^ ^t?r, cetc^ 5i11 ^fesr 

^jrt<"Slew ff% c^% I (Ti^w «it?i''ft^ 



^rc^fj ^q, c^ffi ^f^ifl ^sit?:^ i 


^c«fT '£f««t^ c£i^ c?i, c^ c^, w^ ?ir, 

C^ <1t^5f ^^5lt CT t»fc^T cm, t^fw 

^55f ^1 ’Tt^ff ^m <^rtc^ 1 e£i^^r®^5 c^»i, 

^^*1 ^ I 

^•hl ■^t’ll ( Bulb ) ^CW I 

S ^2?l^ 9|t?:^ I 'S ^'Nif 

^"fteiil c?«^ 3?^ I ^'©15 "srf^fc^f 

c^ 


Vf 7^ 

n 




SI 


o 


V 


Hb« 


fell 55te C«f^t^ 

?^^-R¥ I "STf^tC^ 

■V 

t^Rw^ 51^ I m 

<ift i^c^R 5n:ta -^<11^1 ??!, 

W.^ C?^'<(t 3Fp^fe5 5^1 ^?Ffe ^?:?^ 

« 's ft€W3^ n 5^ ^ric'^r ^, 

t^R^ (Freezing point) i 


« 

fsaj—«rt^ 1 ^ 


®rc^ ^R’^^ TOT 
cFf^i 

wlc^ feS^ >OR tR**! 
^PlTTl % ^R^ , (Boiling point) m\T^\'ft ^ 

JfR^ ^’JTtSFC^l io* 'Q ilr* V£)^fe 

Mvm f^<St (Degree) ml ^ I (Pff ^(StS[ (Centigrade) 




'a (Fahrenheit) I 

^s 0° ^8 sfCv® 0 ^° fhS\Z15 ^5T ^fsi^ri ^ 

m ^ I ^1 

^“s-rc^ ^^5(^r5 ®t^f f?r i 

5tf^<tC^ ¥tC5(^© ^w 

I «tt5(^f^^tc^^ ^r^ff 5(rfsi«ii 

^?p 6f5Tj ^ SfSJ fsif5 

^ ^«n I 

(Hypsometer) ^ =^ 5 f? 7 [T 

^ I ^tc3f w®T ^^“hr 

^ «tC^ v2fC^*r ■=^^t^5fl 

nr8^l ^?:5i 

^tw ^ iiptf sn sft^ C'*f^ 

f^s^fe ^fctr^ «?itc^ I ^£1^)5 

*f1^ ^t3[ I (?rs?in:5i^ srH 

■ ^ViL '** ' '" *1 '®rj^ ^ '®rtc?' I (ii^ '®rt‘^^'^f^ 

’'IT' - I ^ ^ I ^ 5(SfJ^5I 

^ts^ ^ ^ ^ ^ ft?rt 


«'S=i: f53f--%r? 



485 ft f 53 — 



w c£i^ ^ ^yrf^T 

flTt^ I 

C^<B ^\^\C^1 <lfe-5 ^ <ittf^C®T, 

^3[ at?! ’tt^i I c^^-’s:3i cfit— 

^—v!)^ ^ 7\ 

^ <t 

t£j^tr5( ‘7p> -sK^f ^Ftf:^^f5^ 9 TO 

^^T1 ^f%rs ^tc^T ( ^^£1^ TO 

vo^ ftr,^'5f ^ v^cj (Tf^c^rs^ fs^ '« 

r.5!^5f^^ TO ft'TVs I f^Tl ^fq^l 05 c^5f Ito 

fev^t ’It9^ ^ I ^itf^i's, c^t^rs ^^o1 

TO "St^l C^T^5r5 ^1 ^tc^«ff?\ C^U TO ^tTF, ^5t^ 

?FT^^ I 

*f^j, ^5 9 iftc^ ^T1 ^^o ftiTt Tt7:'<«[fi^^ I ^1 

(71^51^, TO To 9 *- 

7T = (T-o5)^ 

■ 

= (^^0 —05),^ “br^ X ^ = 8(1° 

^T/^£l^ (Tlfesrs^ TO Sfi ftilt I 

TiTt^^fo f^U 3TT€tf T*!^ Tt^^ C/[\^Z^-^^ I 

-t%^ ^^o1 TtpRt^ ^ TRTN TC^ ' 

^tn a ^ TC^IST, «£1T^ ^srtC^ I ^5tU5 S.« 

^'o ^US 'i'io ^5 Tf^^ (TffTO ’It'QTl Tlir(«4 fe); 
Tt^*l Tt<ftT«r5 Tt?^C^ S)b'*s f%^ TtS I f^^lT 

frcR Tt^nTI "s:)® <?lTf^ 





=ri I »rtfhi (Clinical thermometer) 



iiiti\iimiiu i uiiiiimiiiimMUiiiiiininiiiiiiiininini|^ mHI^ 




'Q I ^f^«rl ^£1^ C^, 

"ft's f^R^i iJt'f, ^ wsf 

^ *1%.^^ ^f''i "^1^ 'J’R 

-5«{^ ^5l cs?M c>it^t^ ''it^ -ir^i I ciitw c»tc^^ 

fw® I 

s TO m 

^Maximum Thermometer) 

^c^(a'j9sc fBu), 



4'!»5t; fg^— Stf5il 'Q ^K^il 

ftsf^ 5^1^ I fer Oi^, (TTt^rstC^ ^ 

CJf'STl CSTtJ^'K ff51 ^fertc^ I 


















^ %5®1 fe^f¥%1 

(7f ^C5f f|»i c^ Tfc^ ^ I 

^rhlir* JKttEB iartf^ <1t?f1 I 

^11^ ftlfet^ (Minimum Thermometer) 

I ^'9 TtC?(«lf5^ I fs^C^'S 

^ ^i%l w ^ o^sr 

C^r^rt^ ^C5( I 

c?f%i 5 ^ 1 

f%^ ^vft< ^txrs ^ 

^ Qftc^ I ^<^n s— 

(^) 

(^) 

('!)) 

c®it^TO9^ ^srt^c^T v2it^'s *?l^ 

^ I 'srf'^cspr c^fr^ifC'^’T ct v2rt® c^ 

^ferl ^'hr I ^^^sfiyc^ 5rfin ^rtPNrl 

^5t^t^9 ”*W I ^?FC^ Si^ C®itW^^ 'Sf^ vSTlT?^ 'srel'^fq^'S 
**tsff5( ^^<5, ^t^W'Q I til^^'l C^t^ 

^ ^^c*r ^«rW-?f'®^iT!:?f ^tf|p^^ 

(Conduction) ^(C^ 1 w?{ ‘£1^ 



^ Sd , 5tPr® 5^, ^ 

"^=?fC5P( «ltf1 I 

arty's ’iTft^^ ^*rtc«l^ ^#5 5i“s»t?r cami 

n, ^^1 ^sr ^tc< 

"srtnjj, TO ^171 ^ ^sit^ i ^6^? 

^ Ppi ^'l ^t^‘ 

^ ^5rf??R f^p«i ^ ^ I 

^ ^t%l I 

t^® ®fi»^ c^'^'fe® nlTTJ I 

T^ ^ '5f3r?F«it'«3f3T ^fk« <?rr?:^ i 

TO I ^-TThr 

=s?^ 'I’R 

t^t'Q 

s^rf^Rl ^T^fT I 

jf^T^ c*fc^ 

TO I cw^1 c^K 'S’Pi 

■5tn-®»rf59T ap^it^rs 

TO ^ 

(Convection) i 
^TO ^ ^ ^ift^ ^ '2[5(t«i nt^ I 



415R f^—“^fllsaR 



a ntcajij ^ ^^^ c^ ^1 

<1C^ ^-1 R?! fe ^rtftUOT (4 f52) I 

^f%i <irtc^ , ^srtcsnr ^^ir?nT ^ ^ 

^fk^ , >iu5f 5?tf^ Tt^ <55 i 

^ k'9l c^'f ^vl I 

#h[^tc5! 511^ ^tc^ ^f^in ’ife^ cw^ (?|5( 

»ftfl ^ ^ftUSV^ I ^ 

C^ fe ^C35 I cife ^ 

•im ^£l^"^ ^1 ^ 

T^ 's m'^, ^ikT 

snr, ^t^«i ^fkr 's '^ut^ 

^«ft^ ^fk^^TiTT ^n I 

^t^-B^rf^c^ ji\^ vsifert^ i ^f^ft 

>2iT^ snr c^T^ «KrfV?iT« 'srf^iTft'jrc^ ^^t’l ftc^c^ i 

^itar 0{^*\^ 

I ^^5^ ^ (7FN&'8 3R^[ I 

T*rfe^ ? ^3^1 'Srsf 

^?i^rl c^r, %3i5irr'?3 ^Pnrl ^1% ^srStw 

ll%tC^ , t^TC^ (Ether) i 

"^=5f5T ^<?t1x5T ftf%^ c*nr i ci?^ft^<jftc?Rr 

Ftfirfe^ ^ I ^x«a C5^ (?rf5r« 

^sitprai ^sfi <Tftc»i I 





^srr^tsTii 5rm Rf^«l (Eadiation) 

tto ^?il ^srfsRn c^ ’it^ • 

^ srl^ ^ j2R*r 5^ I ^ 

^*(1 OT ^1, ^ ^t’l-'B^tOT^ 

5^511 I 

cm f%5^fe mms ^ '^t^^tsR 

1 ■srrc^l^l I 

(Coductmty) JR^r I ^fl1 
c^ff^tf, mv^ m\ ^f% ^ (ii^<rt^ 

ftrtipT 5rrfk»i «£i^ 3?^ Til (?i, ^tTtftT?:^ ^f«rT'ai'«i 

*ff%l TtTl TT, c^ Tlrir ^^vfit^ T^^«i ^- 

"5r<T^5(t^ ^t^ftCT «frTTtTtTlTfT 1 ^ TTT, 

C^ '« pt^Jl ^ ^1T1 I S*tCT5T, 

c^, Tm, CT®, i5tT^i, ’fftTift tt 

I cTtw ttfe srlrt^cr 

^ Tic® Tl Tm t ®TrfTT IfTl »ltTl ^t3i13f% ^frc^ TT I 

CsiTTi CTi^J '»rCT^ TI^ CT5 ^^tcn TTC^ I 

CTC5T TftTi^ oQTi^ T^ «ltC?F I 

iri^sqfe ^Ttr i 

i£i| ^trc*! Tt^ «pti ^ri-TfcTi «rtc^ i ^t^^Tfnro ftfe^ 

^fTT Tfru^ offrrtw 9 ^tr Tt^s^iiSrs'Q Tti Ttc^F i 
TtCT ^iTiTT, C?f5, Ttfe t^tfr ^ ^pRtC*l ^t'T ^1%TT 5T%I 
TfC^ I Trt^[f^fTTCSRl T5 TT> Tti^T 

% 5iTT TT sn I 



, 'Jdir 


Jj3lt=( ’ipRtft I Off^t^ ^91 

<l W *lt3i ^ 

’Ttarf^^ 

Oit^ 

vfvQ'^fii^ ^tcir 

'^fe^il ^U I nc5!f 
f^—<1t3ffec^ Ftfil^l f^li^'1 

'^sf^ '5(tC‘n nf'^C^ C^ Tf'C-fe ^^C5C^ C^H I 

Gift's? 1 (Tf»ii ?;K c^>cni^ , 

n^ Pi^3i, te^ £.^“c^t5i 

^^ItR I G^^U ^\\U^ ^'<5n 

'SfC^’spI ^t^TR 

^■s^tc^ ^^\^^\ ^ m ■^1, c^'sn, 

•n^ t^Ttfvf I cfi'Qfir 7rr*ft?i‘f5 w\^, ^‘tsr, cw ^ ?f% 

I ^1 ^ ^fsi^ll JTtT Ti^Tt (7f 

^51 si7?fT 5rl I ^t’^^f^tf5'5i , 

^tt Tl^l (?f® Ftf^^il ?itf^c9[ c^c?^ 

^vQt 'STfftrs ^Ttc^ ;n, (?T^^ »lft^ ^^si <<itf^'n i 

Vf^ C^ot*Rl «ftf^C^ cq. %5^tC2?! 

tt^n <Si^f^ ^ ^fhz^ ^^sTtfw 

TO ^fW'6 <iltf^?l1 C^t^f'^^fe 






4 i 

*rr^ 

^tTTo ^t’t w\ I M'si (7it< 

^pw-cst’t^ #r«ri “^tn ^ I 

t5^ I ^5trvf^ W.^! 

^F|^ f5?T-5f<T”v«f ^*55 ^f%rl wc^ 

f^f -^usc^ 

JTl I fw 

^lTt^ ^^tn fm 
((i:?5T“sfe) (?fPi?:^ ^nr:^ m ^ 

ffe:^ ’rtf^^S ^5^ W®! C^ %5®T I (3t5l^ ^ 

cvff^^ r/T, ^wtc®i ^ ^515itPn:ffT« 

^»it«i ^®i c^*r 'srWsf ?tir i 

3*f(:s(®i, n*rs( tsjtf^ %*f^ ^c«fT “STR^p y t£it 

?t^ N8 ^ -tftR^ ^1 ^ I T5t^ RC^’Sfi ^ 

^ 3^OTI C’l'WC^ ^“5 ^StCSf I ^ FTpt^ ^pRl 

r.^ ^ ^1, ^1 ^5I%I 

^ I ^ ^ Wv ^1 t:^ ^ 

I wiR C'«mi R, effete 

’ft^ ^ 



o»?t? f53l—-s^tei^ ^tn 



c*f^ I ^9 c^< c^m (?i, '9?t5 cmi (?\^ 

^ftC9T ^tc^, >8111^51 OT^ ^ ^5tC5r ^n ; ^«l C^’l « 

wi^ '^t^ ’nWw ^Ftc^ 
wl I 

^'Sl^tc^f f^C5R fec^RI 05^ C^ 

^ I c^c;s^ »Ttit ^*r ^ ^ 

^, 1>^ ^ ^t'l-'^f^^tlt 

Wj^ #pn it«1 I ^^C?I 6^ tct^ ^ 

ft?n ^rrfe^ ^tc^ 

^trs ^11 f^Tl I ^8 c»f^ 

^«f nfsr ^%s ’5f^fi?rl (?rt^ csn^pn ^ 'tt’im ^rtfers 
MqI ^%i I igs^c^c'^r 

«rtc^ I -tt*ri ’iwl ^*f 

-tttri^rtfe:^ urta Jit^sl 'srcsft* 1w 

T#s ^rrto cf^ "^rtc^ it^l ^rscw i 

7Ft9\ "flTfl '«ICWI 3p^ ^o\ ^U[ 8 

^ I 4^91 ^^tC51 “llTn WW I ^ 

^ ^ ^ srj I C^l? 

^ ^ «Q^ *tT*n ^ I 

C^ TO ^^tCK ^ TO 

^ TOfe Tl I ^Tfsbi jstCT 

( Thermos flask ) cut TOc^ W ^W ^firc^ 5^1 ^ttc^ 

^5rcTO%1 ^ #*(1^ I 'iicTO^ ^ vSTfap’irl 







^ ^ ;n[ I ^*U5 C^ TO ^8 

^fe ^ ^5'8fr»n (?rt^--(?r8Tt»T 


^ ^tcw I 

(Xi^ ?(t^ C^t^'® 
^ I c*r8Tl^f»i 

5^z^ ’itfri ^11 
vfl^fe fec^r^ «1tC2r ^ 

’itsife '5rf^ «*rti:^ '-si^^ 
ftnl ftcspT ^itcsj^ ® wi 

^ I ter^ '«^ 

fec=R FhFpr 



f%^oC^ ^tC5^ ’Ttirfe^ ^ fw^ ^ ^ I 


^ ’Itcs}^ f%^ c^ <^5f 1^ Ctf^^ 

cs^f ^finrl sri i ^«i Ttu 

^5f ^ <ift^ift jh:^ I ’itc3i^ ^ 

^3Tl f%ijc^^ ^tfOT ^fes <ltc?r 

cstsRi ®ft5T, 

'®t^ (75^ a*R ‘sw, <l5't^OT ^1 «(tc^ f^*s^l 

w l?f^Tl C®^ <2f<l^ 5^ I ^ 

a ^f%rt«i froiiw, ^ ^^ ^tc? 

OT, pFS ^ft CT «r•^H ’Ttescf, ^Hfi w ^ 1 









twt^ 

*^11?::^ I 

<?i, (Triers ’i?fti:»^ ^ ^ 

^5t^ ^ITl I v2jc?rt^ ^%9l 

’i^ti:<'« ftu?! 

^ ^ (P^ ^ ^1*^ n I 

fe« ^ , C»ff^ ^ <p\^ ^ti:3i^ 

*tW f% ^fk^c^ I -iW c«rt^ 

Cgf^ ^,—CWf^?r C?f$^ttf^ 1^*5^ ®?»I ^tCl^ l tq 5gf^ c^t^i 

'srtftsy ? T'St^ ^ «rt^«| ^f^1 

I c?i?:^ ^1^31 

^ f^t^ I «rt^«i 

i Vaporisation) 
c^ (7Ft5rQ ?'T^«I 
^fsral cM^ 

^i| ( Condensation ) ^C«T 1 

^ 5f?R 

w iiitiR’t ^Ttnr^ (?r«ii ^?r I 

f^l ^ W 

Tf^"^ ^itPral ^ '8 ^t3Tt^ 
c*f«rnr fer) i 6^ «rtc^ ^ifmi 






5ri I ’I'festt (7f 's^q ?rW 

^TC?5 5 ^ Vtl qq I C^^fte 'qq 

qq q^i Ttf^ ?t'9 I ^I'O fe qc^ C*f«n C^, 

qq wrl^ Pmtcw'« qt-sjfe qtfq qf®^i qfc^ i f%qi qf'srt 

CTf^ feq isqTtTii ^tq I cTt^ql ^qqtcq c^ c^f$ cstql, 

'^qtl^i's cwfqqf^ i ^q <« qtq5 

^q qq ftcq ftcq qfqtqtcq q?sr ^ i 

^$lTl cqql c^tq qqcq qtc®q qfqq^ qf^r© ^qq qfqiarq i 
qtc^ ■qt'^^qq ^tq feq qU'qt'f^tq ^ ^q, ■5t?l qi 
qfc'qt’fq ftcq ftrq qtcq i ftcq qirqiTTqq feqtq ^tq-qq*i 
b*fOTq ^‘^qf% ?jq i Sk^ qqq 'qtqtrr^fq qftq ^q, 
qtqtq qt^tq qttcq -rftq -Tt^q ^q, t^tq qtq«i qfqtq qW^q qqq qtq 
qt'qtqniq ^fsqi qfq, ^qq qli^q qfq«rs cqtq cq ^tcqq vsrcqt^q, 
^?tq fqqq^q ^qtcqq q% ^tu$ qq, cq^^ ^qql M'QI cqtq 
q^fq I ^q q^fqcs -qtqqi qff^ttlq qq^ q^=ff qfq, qtqq ^^ifqq 

qqftq ^ fl^qcq qtfkq ^.q's qq^ qt?:^ ^tq c*ftqq 

qf^l q-Kfqtcq qfqq© qq i 

%'®t cq qtc*qtqqq qq, ^tqlq ^qq ^qj^tq ^qq 
fq^ qcq i i^iq^ ®fq ^qtcq ^tqtf^q qrc'qtw q^sqtq ^q % 
qtq, fq^^ ^^q^ cwcqqtfti^ qtqiq^ qftqtq '^q qtfqtq'« 
qiq^t^ qltrs qcqfe qqq qtiiq i c^tqqi cqfq ^q wtq qi cq, qqcq 
Ttcq ^qtq q^cqq qtqtcqj q^q^ q^tftqtq qrqrl ^rtcw i cqtq 
qftq fTO's ^q^ feq q^tq^® q^tftqi qjqtlqi q'sqi qtq i q^W q^tq^fq 
tjTl^q w qM’jff qq qtqi qqi-^cqq qcqr fet^rt^qi qtqi qq i 
^qtc^ fqfqc^ f%^q ^qtqi qtqi 



^ ^ FI c?R:fe Ftf^ 4t^1 ^ 

viiTp^tc*! TitRfl Ttc^^ I w^ 
7^^ 'STSTS -sm 'ittfWl v£ 1?F ^ ^ c£|^ ^feu® 

FT^rtFl^^fel it'Ql I 

^^fesT'S ^tC’^TR ^ ?? I ^*1 <il^ C^, ^^-^'W- 

^t?7[ ^?11 ^'s ^ w Tti ^Pnri ^ 5ti^«i ^ftr$ 
I ^ ^.•*iu*tt^'8 5FF 

I tut f%^1 '9TI1J, 

^»rWm ^ cW& vsr^f^ ¥Tc^ I 

tWC 5| wi^hff ^ i^irltf (71, 

^t*l^^’ill—^nr^ift'«Jpji? 1^(75 v2ff%finf® vStf^ w»i 
I iii^^rfts *rlk 

^ 1 ^?p5i 5rt^ ? ^?rc*R 

^rc^fT ■51^ ftPiTi I 

^ 1 ftffE fi(f^|^W’SJ 

«fr^®l "TO, <7T ^tic^ 

I W fF^ 5|I5C;^ Fta 

^ 'srlrw i t5r?p 

^ I c^ ^ <lfir5rfc«t 

I 

^^tlTT C^ ^ '»rrcw, ^ -Sl^lt®! ^ 

^ I ^Ftcs^r ?rt^^ ^?rtc^ tot^ 



^ 'e 

wt«i (?f^, srtipi^ ^fe?R ^ ^ 

'Bffsratc^ I v£i^ ^-^rwa m,^ ftpm 

, 5rhQi jrtiTT’^ ^fjpTl ^«r5 ^fmc5 i 

^ 'S *1^ 5rtij ^rW*rt^«l 

CT, w«rt«rt^ c^ 

^ f?ifn^l 'sfte ^ 

«(t?r«i fsrffS ^ I ^ 

^t**t *ft^«l ^tC^r, (7T^ ?tw 

^ ^q I I 

^V$q ^RTf^ (71 ^t^t«i ^ *rR«i ^t(7^, 
wW R(R^ «rR«i i 

c^R c^qR (71 (Tf^ c^i ^q ^t^i ^ c*f^i t[? ^n i 

^p[% c^ql qii^r qc^r qt^ qtc^ t£iTv 

'qR^ qH ^«i qq*q ^ i ^ntqR (Ti ’fisf 

c^qq (Tf^l RnitRq, ^t^i qtc®^ qR«rs ^ 

'q«f^ ^ I 

V ^ 

qRtq qqq qH ^ ^ri%l qtc^, ^^q ^cq 
^ qt*^ qfwstcq qRn ’ttcq ql I ^^1(7? t£i^ ^q'R 
ctfRqtw, ’^hsq qq’j^ atcqq qtRcqq qtcq R*^ R*^ ^ qRqt \ 
^wt^ qlq[*i, Jftcqq qti’^hsq ?rfcqq q-N^qc^ ^ 'q 

qsR^ qHf i (ti ^ ^ mR^ qtRn:^ ^Rq 
qi, ^qR^ qWq qRq ^(R i 

qt^ qqq ^q ^qRq^ q'W qW qpcq cq^q ? qR q^ qqq ^q, 

qR^ qq, R<ft<?. qRq 'qtsfqq qcqr ^R^cqq 
qiqqR ^f% ^ i ^'3'®fqq q^*tc^ (ti qRqR qH 



^ <iri!^ 

^ I 

® ^f^f^ ^ '®^ ^ 

9f^ ^ v£|^^ <i|t?:<JJ I ^?it^ ^ ^t^'Q 

^vi I c^Ttr::? 

m'^ (M Ttc^ ^TTc^fft'^t!:^^ ^ 55 ^ 

^ I ^l®fw ^t?r I w.1^ 

’It^W C-JlC?! ^f%C$ 5tc^ C’J, Tr% 5t^ "sr®!^ 

f^tCf WyfSf NQ ||^:?p| 

^srrpRi w I v2r5j^ ft^fsi® 

^t5t(7iT m (?f«n ^ ^t$i ^^^5 

^''t^ 3it*ft^®l^ -^^ffs^ ^ v2tFtft-3 

<?rtr^ I 

^*Ttrf c^ ^ ^F%l 

^’>i?:'s <ttn, -Tt^^ ^ff*(is 

nrc^ ^n I c©mi ^itcn^J 

OT^ «»1W^ wc^i^ jtr:^^ ^ftc^ ^t®*t 'srWri 

(?f®]1 OT, ^ 3T^"^ 

T^% 

^T^f% <it? I ^T^PTl c^r^ « 

<7ff^ I v£|^ST cill^fiR I 





fepr cwhr ^ v2fj?[ nf^t^ 

^t*n ’^Tfc^ I ^3r 'srhFM «it%^ 

's :?^jtf? I ^Ffifcf ^^©»i 

^•v"*ic^ "sitPral ^tT« nt^^i 

^ ^tc^ JTi, %5i^ 

C^^1 OT, 

5=itsif»tf^i of^, f%f-m afl^ -sTr^t-f 

?fc» , -?N^ 
f*rf*n;^ -sTr^t^f «fl^«i I 

C^f^n ^t^r«c^, c?l ^ -?t^ 

*rt s^ 5^ ^rtw TO I 

^tsl, ^m, fe^r 

car’ll I f’^, t2f?fs -Ttir 'sfn ^n^f ^%<i 5(1, 

^fr.^ c^5i5( f-rf^ TO 5(11 

m^\ ^tf3i(7® (?(*Tt f-rf-r^ ’Icf i ^^ric-r ot <«ftfV?:^ 
a -^, ^ ^«(1 ^f’fflC® fVf^ 

, Ttt fe -STtsi^l ^H5( c^«f , 5?if^ 

^c»( I ^’(5r ^'ai ^j <f9|?|| 

^i*Trc< f-rf-r<( to 5(i i ^tTOt ^itF^^rf^r ^i 

C5f«n ^ 5ri I 

^fes^Ns f*rr*r^ ^tc? i ^t^«i, 

^ ^C«1« TO 

^si <iitf%=iil 5(1, 

Frc^rr-Jf 5(1 I 

^Wrc^i c<^t^ 5rf(?r j(W ^*?it 



’itstc^ ^^itc^p I 'sit^ ^’si^tc^r ‘ 'm^ 

^ ^ar ^9ttf5^ ?^$9T 5ri ’it^ 

ftfn^ 5rl I cst^'Tl c^, c^ ^ 

^Pr^T >2fg^ PfPi^ 1 

^?ts ^ftfl c^ ^t< '5n;*w 

^•iWr pfpm «ttc^ I pfpf^c^i 

^•n ^51 ^ <1t^ Pp^^s, <1pRtC«t 

"56^ I ^ 

PrPr^ of^ CM I 

csrtc&^ ^-1^ cjf’^n c^9i, 5tc5i, ^t*f 

pfpm ^psitc«i ■sfcsr I 

(mist) c-rr^, 'sr^ic^, ^<fT ^*jt (?fti 

^ I 7^ (71,^tcn ^ (Tffro 

^n I c^sr^ c^< (TfpRtf, 

f«f^ ^C^, ^ ^^«I1 

^ Pp|^ ^ I 

"srcw 

M, ^ ^9 I ^^"8 

?^C?f I 

f^«f ®n?rm Pp*s^ (7J% «rwi i ^ 

^ ^ <«iti:^, c^itw WT ^ ^ ^Prs 

#rt ^rrtpF vsitii ^Pnrl i c^tc?R Pc?f w 



t? c# ^ ^ ajt ^c?i I 

c^ ^ w ’s^c^'Stc^ ^ aR»r ^ I ’chp 

c^%, dirt’s f^t^n ^t<Ft«^ w^*ii ^Kf^tc^ 
^ ^fiif 1 ^srhi^ ?|^?r ^ 

<?ff’i I 

(?R 'S OT'« f^c»t^ (TPt^re ^rtt i 

f^l ^sit^ cw^ 

^?r I ^tr^sf w^t?i ^ 

ftfirs^, t£it frc^ ^fk^ 

f-ff^iftf I ^ ?t^ TTsI 

1 Ff^?p3f ^firqi 

^f%| ^ I 

Tt’*t<rt^«t^si^i 3^“s^ ^ a "srf^fw 

^^«fl 

■j^c^ ■srrPral 

I ^fe^1 %s^ "srf^it^ (M^ <^ft«l® ^ I 3p5rr^ 

^k^fsrl ?r»f ^ ^11 

>ii:5 C% «tft^'8 (?i®ttc^ 

^1 ^ 

^<it?r t£i^ ^t^rsrt^T ^^«ft'^f^ 

pp's ^ ^?p5 ^fe® ^rli:?! 5|1, fc ^1%^ I 
f1?^ <*itc^. 

<ii,-<5|Ftc9i fk®^ i^c® ?f*»r 



^1 ^ Ftf^ ^%^ftca| 

^2ff5^ ^ (TTC^ ; apusi ^ 

I ^ 

^sitfflt^ ^tsf1 ’It?!, ^^5! ^ "STf^t^, ^9 <J5 w 

’ift^tc*! I ^srtftc^ 

c^t^ ^^"5, '«rtft^ c^Twt^ (?!«rfs^t^ 

f^t?rtr^, wm c^f^ 

^’p I "^1 c^% ^'Ql ^?; 

C<f, ^ «ft?«i 

, t5t?:^t f»t9jtftl =^c5=f I 

(7^U^ Cnt C5fC-f #^tC'5^ ’if^ti:«l 

fil«^ ^r^T 1 ^w, -sv^\^ 

*t^tr^ ^f^r® ’^tR 5!1, ^5!ft 

'^tt^i Tit^ ^£\^\ ^tft^T 

I 

'i\‘\VW[ ^'l 5^ I ^ 

^f^«ft^ vSlf^Rfft?! 5^1®! 

v^t^fC^lt ^t^l I 

^ ( Earn gauge ) () 
Jrr*!t^«t^ (ii^fe 5(tPl^ 7t\^ 'S ¥tCT^, 

I <?T(^®itB^ ¥rc5N& (?r 



f&ai—^ 



faRTl 

^ ^tc^ C^^Rtar (R^ a ^Tm c^fst®f% 

C3Ff f^ ^’spj I 

c^nq srrcjf irrf^i ^ t^ ^ti ^ i 

'Q ^pt?RC3R ^ 51XR Jftcn W ^ 

¥tC5TC^ C'i^jS^Fq ^ 

<if<5it«i I JTt^fSc^ tn^’l ^T'S^I ^ c^, 

C^aiTp*?! t£|^ ^5ft5)p v£i^t ¥1IRC^^ 5^ I 

<11^ ?IU^ ^5 tf^ , f%l 

ntc^^ C^T^tlST i ^T^t CW'9^1 I ^ 

a ![§« t^l ^ltc^ ^ » 

^2177®!^ ^fc^ vSfiTspir ^itC^R « >2117®!^ '^\C^ 

^tc® jfNl ^’itc^ ’tTs^tI ^ I 

C»f^1 C’^, 5{tw vSf-ft® 

^t^t ftc^ "srarr^ ^ fit \ sjvq^ %nfc^ 

«^iWc^« f ft ^tc^ I 

^<i?r f3F?il 

^=itc=R ^n frfc^ faRl 'srt^^ 

^f^raifl I ^^rtcsR ftff (3^ 

>it5f 9^^ c^Tt^t^ 'srr^tcf <irrc^, "Tic*t^ 

>5t^ ^Cf 

c5ff919im»*^f f^siftus'Q ftf? ^5TI fpr#t 

^*0^ ftf.'srtCSltiT ^tc^ m >8 ^ I fMt?l 










'S'isT'n ^<(7 


'Q ft’f I 

^»i1 f^f%^1 I 

^1 ’ifl^i 1^1 

I ’15 cfT^ 

c^, 

^t^C^CF I 


w 




c^t^ ^??jr ^51^ ’ic^^ ’ifl’spl ^'t^l 
I C5[t5pltf%, 

fesj^, T.£151 Sfv® c^c#^ ^ ^MCSf^T 

^51 '8 c«fH«rtt t^Jtfr «tr^ I 


s— 

11 '5r^r^<i^rc3 ?rtf^ ^rf® ^f^ic® ‘^tf?Fc^ i | 

^tf3i*il «ftt5fli 1 

ntrai Bj^ t^gjcafl ?rt^ 

ftfs7<ii ftrc® I ?Tf^< ^nt^ra «rrf^5» 

=ti=(tfa1S»®t*fwi ft^'l 1FCT ^,, p^ 

Jft^Sl ^51 Mtfi't^ I ^ «t^ ^^*5 ♦tt^ 

■n^fl 5#iii ^>rt« '^’R 5 ^, ^rtt'fs 

fFTw «f»iPfi ¥* I »ransi* 



'5tC'»r«r taFsl f'o 

sTWc<r*n*rt^ 

51 .a?<f< c^Tv^ Ttfsl? ^*FI 5 fc® 

«!| 5 r^€ft^ j i 'STtPrea ^tPpw i 

c<r^T “^1 fs^-' 

I 

1%<5C^ ' 

I c«l f«T^ w't*!! 

« I ^Mrsf^ I ^ 

Jff^r-I r^n^\ t 5 «l^t<« WH - 2 ft<*t mi <rTw %®»T 

' I f«r^ t?<il I ^rc<T arc<«t 

• *<tf^-i ■arrfm i i t«r^ fwi ^ ^f5?j 

I 

’ I 

fo'ii Cn'S^I ( 

^t^W'Q C*f^ ^ ('bd 5 |t f 53 [ ) I 

^£ 1 ^ fjf^ '^'5 

5 )^ ^ I fBsi 

C’t^ 

J 

«r('®5T ^ ^c<o 

^£ 1 ^ I ^ 

bs^R f^—«lTf? CW'S^TlC^l ^ ^ fe 

^ I ^C^'fspt^ % 5 *I '® ^ 1 ? 9 l 




'bftil* f53I— 


^1^55rt5®l 


^f?(^ (Tff^C^ ^ I ^t^'N T^ 

Fff^ ^srt^®! ■^T^ ^t^l I Iff 

fWC5 I ^tf^i ^f^fe 
fif^l 

( 'b'b^ f531 ) C^af ^ C>st^?rl I 

c^pt^vs ?rt^ik^ ^rtf^rc®! 

<ittc^ 1 ^ vsr?^ ^^((71^ ^ (?[, 

^ ^t'€^ ^ I ^t^rt^f 

^^«i, c£i^ ^■«rcar^^rfa( ^R <<tc^ I 

Nilt Wt< ^R Ftf^feTR >£l^ |tef1 I 

CTO 'srtQTO ^tc’f ^ ‘Sr^tc^ '«W'« ^r^fR 

(Tif^*^ ^ t t%^ srfcsj 


































2^ ^ttc^ 5rtf%%v5t^ 

^2tDfc*f 9 csi^v2R:?r*r cwt^Tt^ fsrw- 

c«f^ 

5it^tf*r f=r^5{?:tfc»r 

■srtr^ ^fm] -5rfs(?ri 

9 wf^«i 5 |';t ■srtPn:^ 

OfT^l ^ I C^IW'Q^ 

5T(Tf yT?:5f I fspi’^-^2f?:vfr?^^ ^ 

C'l r<c^f »c^, ^8 ^ c^'jf 

'^fesT^ I w^ 's 5ff%«tf^^ ^‘^rs 

5trs ^f>fc.^c5 f&ir) i 

w ■5rtR^<5 ^ sitt, 5Tff^^^«i «iit ?itw ^ 

Ff^f^s I v®W:^ 

ii)$ ?(li[ ^'ffcf^-^l^iTrade wind; I 

3^'SIC^ I 

cMt^S[^ ' Monsoon^ srtW ^ 

%i 5?r I ^ ^t«rN«r5 c^rn ^srWi? ^m^r 

Tt??^ «tc^ f^«i OT I '«'stw^c^ f«n, 

^rf^c*i «tT'5^i5t>it^^ en?i ^*1^1 I TO 




«f ] 



'bn^^ f^— 



cfr«ri m I frn w 

♦f^%:2f%® ^t«n i 

si^tfk^ (TiMt ^^TOc-r v2t?'^-r 

mi ^ v2rf%^ ^i>iH '« 

rj[^%r #^fT '^m \ w® ^^riisi^ cB^t^ft 5rr>rTH 

^'?jM tfp!f®fKc«I tr'hr f^^’ft^ 

^ife^ri t ^ ’^Usr v5.t^ ?iNt^ ^-piR 9itr.^ ■ 

ciit 5^ »Tt^3T f^i'^ ®itr^ I 

'srW^^ f^4 ^hi I 

‘f^5^Ftc^R ^'«i c^?c-r . ft 'Z 

ft^1 ^^^r.3!i%.^ ^*11 ’itt^i 

c2fufT:*R 'Q I 

f%^cj ypi-^ ^fs(^ ^ ^s^C'ft I ft“« 

^ ^51 (Ts^R ^ ?rl, mi ^ 

% ^ft^n ^?( 5(11 <i^3T 

Tlw 5iftftsf^ 'Q ^^p^^rtc^r ^'^2t?Fft c#ic^ nt^ I 

v2tft 5(«fTt^?Pt?i TOft ^#5 “^rc^i 

^^5.1 ’iTW I ’^tc-n^ ^^ft^ ^ 

^1^1 ^ I Tt^r <35 ^ftTt^ ^ 
^<tftT ^^9f mi ^ ^ ftc^ *rtft^ ^ 

('bb'i^-. ffe3(), ’PPRtl^ (Sea-breeze) ?C»T i ^f»r^ 

^ ^ •^oWr* Jiftar ^ 3ftr^tC»T 



TOt^ •sTsj? ssr^f^ ^ 3>n5^?, 

f%^ ^ f%| =TC5 I ^ffi ^ftc^T ^ 

<?tti:=?F , vStti ^^TTTtfe vSttC^ f%|9?«l 

^C’l’SpI ^ «rtc^ I C^ 



2^, ^9Ht^fLand-breeze) ^ i 'ijir5i[t fkil 

t£lt FTJR ^ ?f^ ^>51^ 

^1 I ('SsSj^Tn ftn ) I 

'f ®tc^^ ^ ^ ^ v2r?ft f^€t< 

«ltf^C5!'S (TTtftC^T'Q <«r|r.^ I 

'^a['^*rt^ ^rtc^ c^t^ c?ff^^, 

^ ^*rti5 c^, ^tt^ ’itc^ "sf^c®! *11 cw 

*aj^1 5rl i 

c*f^ ?ti[ I ^tfe ^'©1 ^srt^Tf, ^ 

^ I ^ 'Q vS sC^ "s:^ 

f^«l *1tl^1 'sm 1?^ ^ ^ I 








c$t5Ri ^£1^ 's ^£1^ ’sf'Mrl 

^itc? 9|^ (?jite ^ I {?ff^ (71, 



f53I— 

5jtfe w 9TO ^ fiR:*r?f 

^ fTT ^ I ^«rf=^«r5 ■S(CWI I 

'srtrN, (71 3RT ^t^5l*t'‘^ ^t^C-l'N*l c^f^ 

I ^tte c^i’R 

?ir, 

^ I ’f’srn??7I, (7TO (7P?t ’TO ^tC®T 

^1 ?5^'8 ^ (75^ crft TO I ^sts^tc^l fJT^C^rtf^ 

(TTt^ f^t^ W^ TO ^ ^pfrol 

<7^ fro ^m\ (7R , ^ ^<1 fw^ 

^ (TT ^ fkm ft 9 v2fTO5 ft%3T 

<5 







I ^ WPTT f¥^ 

^ '^1 ^ (?i f^f%5r 

nf^«l ^ I (TT^ CT 

'Sfnrt^JT 1^, c’rt c^ c®rt^ 'Sit^ ^ ^ ?? i 

^9f (TT ^sW?5'S ^Ctft^tC^ fw^*r 

I c^ f^w*r 

>2rf%¥f^^ ?hr, TO! ^sr^ ^ i 

^tc5T .^’sr^to w ^9r <?rtc^, 

^t^®! ^®t^r ^Tt^^r, >(^:^ <?!tc^ i 15^^^ 

TO irr1%%Tr^, 'Ik’sr t? ^ 

TTs ift^s! ^ I ^f% TOr 

^ f^F #hr c5ir^ ^(^-’if^^^'ciT ^rt^ 1 

?rtfe ‘i ^ 9 ! ^ c*K 

OT5? ^f'Ql ^’sr^to C5^ I 

'8 ®f5! ’?^fw«l f^f%^ ^'QTO (7! TOr'StTfCf^ ^ 

TO, ^1TO fro c^tsrfft^ i 


^fstft? Tt^ 'Q ^tCT? f^ 

* 

^ ^us ^ ^rtTOn 

TOT!7it ^^r»tr^ fe^ ^1 to i (p\t 

c*fH »tTO^'® ^ ’jl f? 's Tt^ TO^t'S^ 

%5W! 3^! I TOt^r 5ri iirrf^csT Fff^ 5 ^ srl, aTO ^fW 

-^*1^ ^ TOt^ I 





^ o 

^v2r^ ^ i ^ 

^ ^C5, ^^f'S ^ I C^tSRl CU^ 

^tlc^ 0?^ ^ r.tfR'S I 

^Tr '« TC?^ flRt^ c^VE-^ ^ 

1 Ocean current) ^ i >^'SR'^C^ W.^ 

CT^v^fcwH wt^'l 

'Qf9|tc^ I ^OTtr^r <Jh;i^'Q5! ^Ir ® ct^- 

v^fcwr^^ <ii^*> OT^csfc^m c?!^- 

v2fOT*f^ fe^ Ftf??!® '£1?^ c?i^^?:5n:*M '-TtT'^ ffRi 5?!^- 

^rtt^TT I ^5“ ^ 

<iiu^ I (Tife^i •sivn*\ ?t?:T a[ mz'^V^ 

nr*Ei?jf?^ fr(l OT>^cf(C-(^ f^?;^ 

^f%*p5r v£f^^ I >rf*T«f ■5(f^5it^<p r.^ 

C^fr^ C^fepl vSfCif-ttfsF^) 5^1, ^T?1 C^lf^^l 

c«t^ I “^csf 7T?:sf '£)'"s^ lT^r«l 

?tTl TO I «iiT^^ ^t^«l ir -s^^rf-f 
3ic^^f I ■s’M i£it yii:^*fl fff^ 

c£i^fe 5r«r^ srft^ ?i-5 i(C5T I ^sTOtf^f ¥tcs ^ttf, 's 

I 

'« Tt^-vsj^^tc^ ^ f «n:‘5r8 ^ 1 

'sriTi^ 7{^[s5^fsi, '« 

fts( c^f&t^fe I 

^-^isT 

3r|i{ '« mi^ 'siWl ^ f5^ I 



^fST vSPlTf^ ^ sn , ¥??T 

’rtftTi I ^s(\^ i£{^ wni m m ^2l^:^-r 

^«R ^^Tcwi w^*^ ^srin^fft c^ ^5^ ^srt^ 
^tfes <*rtr^ I '2t^ ^ 3R*t '« Ito 

*if%rs ’^rfc^ I «rtc»r ^t^^«it?r 

I ^ ®^Tv^ ^1^, Tt^ 

Ftf^-s ?t^ -srai^tCST %j ^ I 

^•sT^t^Ti jfsi^sTfftrs ^tr:^ ^ ^11 w^ 

fft ’ttc^ ^ft ^tc^ i 

^rc^ ftftp^ ^tR ^]\ ft^ ^ 

w 5 jic 5^ -srt:^^ cstTi:^ ^«r t^1 

^»tft^ '9 ^fti brrsR ^ vVf^^ ^t'Q ortc^ I 

^T ^ I vfit^.of ^r^ft^ 5(?:?(j ft^^^ 

C?^I1 T|t^ I ^fft Ti 

I ^1 vSt^sT 

?tTi *t^%^rtcii ’Tt^ti^'S 3ji^*f ’®f^ 

’ttC^ I 

C^fftC®T I '«Nl'»J'®f<l^ ^W'9 ^ft1 ^ 

^rfft*® "5^ I f^r, ^ftft w\'^ 

^srt^ti:^ ft^ i 3 fr ^f%t 

'8 ^^rtc5. 5T%tcw I 

'^PfiR "Slt^^C*!^ 5tc<t "SltlW » 



?^JiR ^ I T<!s^tc^ m 

'2f?^c?c^ 9rf?:^ I ^'^Rvs ^ ^ffir5-«rtf-'2f^T? ^tf?^ 

'«rtfei srtTisj^ ^ 5it^j I TO f ^r#? 

iit 'srtft^t^ sri ’rfe^ 

^si ^f^-g ^ 'f^.C^ ?pt^c| I Dirt'S 

^ '4»lt<pBl^ sr ^ ^ Ttw ^^5 ^^fftcvs 

^«t-5 C^W'Q ^ ^R I I£i^ 

f-sr^ I 

S—"WPT? C^’T^ ^ft? ^’P^1 TO i 'St’f 
TOlR '-1^, tlC^ 'S ^3 I 

^ ^ nvf1< (TTf^ ^ 5^ ^ •a'^ ^31 «ft^ ?ii 

33^*1 isrf^3^ ^’f?T< 5^3 ^ ^ 3t’f pf^r® *rtR l TO '8 ^^31 

‘i|TO-(?TT^^ ^ I 3tt’r^ TO ^31 ^ 1 ^31 ’R ^1 (?T^ R4^f^ 

TOT TO «nri ^*T =n ^rf^in vi • ‘‘tt^l^ifetiT 

'2t^t^ f^f3S3tt^ "^llS®—'Js^lW^I ^^3tBSt^f^ ^arsf^ r®«T , 

3a;c«n (?if^2T®^ -« ^ ’5rf«r^ 'Stpf^® i t«r, ‘a^'T? Pif^a 

fs^ «rTO ^’TtCT TO RtF?l TO \ TOT 3tn ^5TTtf^1 TO=T ^ \ 3tt 

%5^TO «a^'TOt^ ?r’>F3 *rr3^ ^1, f^frs ’ftrt’f'afsi ^3? 

TSfC^T ^ I 

•yrtt^Tt^ «ff3f^PI3 BfTO?l ^Jt"*?!^ 5tc3Cf %55T31 ’tt^ TO 
TOt^ «r^l?3 ^ C5R, ^TOI, ^ •Sfff^STOt <^5‘t3 m \ ^ 

TO *rr^a ’>F’i3i *m \ cro to ^ nf^i ^ ^ 3'n?i ’tobi 
JTtTOT t^’R ^ ^ I ^ 3tmi ^tR TO Tt? TOT? T?R I •a^ TO^ 
f^f39 TO «lf5wi« CT TOT TO*^ TTOf Tot ^ 3TTO ^ITO ^1 9^—4^* TOfiTI 
^TTO TO ^ ^ 3rTO ’TO ^ ’Tl I RTO TO< 'S 5W ^ ^ TO^ TOt<^ 
TO^ ^TOM I 3TtTO fap^tn to ^k3C? i 



'sTc’nrferi 

artwsrl 

51 ^'m tv fV ’ft^'jT ^ s—'«rtw5r, 'Q^^t 

I I ( When heat is applied to a inattei, what happens regaid- 
ing the following —Volume, weight, tempeiatuie and density ’’) 

f? ^^t<-CTrw ? I ( Do heat and 

tempeiatuie bear the same meaning ^ Explain with examples) 

« I TO ^ ? (Does sense ot touch 

coriecth UK asm e heat ^ 

8 I ^ I ^ Bi5! ^f5C5! fV 

^ ViSZ^ ^ ? (Dcsci ibt a thei momctei 

What will the disadvantages if watci is substitut'd loi meicur) What 
mistake will be thuc if it is c.iJlcd a c.iloiirnetci ■') 

41 ^ c^rf’^rc's fV ? ^ 

5rt*cr^*l (7ll^3t^^ ^”5 ^ I (Wiiat IS the spociahtj 

ot a clinical thcimometei ’ What is the noimal tempeiatuie ot a 
human bod\ ? h'xpiess in the hahaicnheit scale ) 

'to I f ^ f^f5nitf3R TO ^"165 « 5R1 ^ ? 

(How the maximum and minimum tempeiatuie ot the atmospheie 
IS deteimined ’') 

^ I w fV fV «r^tr^ 51^ ^<81 

5^15 ijtfSi^n ’Tiisis c^im ^ to ^(to 
C’t®! C^y ^ ^'ai I W fV ^ ^'9 i< 

(Explain the ditferent modes of tiansmissum ot heat A cup containing a 
quantity of hot milk was found to be cooled when kept on the floor 
Explain in how many ways heat was dissipated) 

^ I w ^ srm ^ I iRpT n^rK TO’rfVrt^f fV sn,. 





d8 

T ( Name bome „'ood conductois ot lic.it How eould 
you tebt whether a liquid ib a conductoi of heat oi not) 

!» I ^ 2— 

(^) rtf^^l 

^ I 

(^) vfi^ ?rfcjT sr?i^T w\ rtf^si sic^i? ■®5ii ^15^1 ^i^ cw«ti 

m I 

(^) m 'ii^rrcsrccTi 5^1 srtt^f ^f^<'i 1 

' ^) T<np ^iRro 5?c5i ^51 ^icH's ^Tf^r^i ^ 1 

(€ ’iirstcJi 1 

( 5 ) ^151 OT'Q’fll ^ 1 

^ m ^1 ^RiC5i c?rt®t5i ^ ©51 <3 ;R^ii ^tC5 ^ 

(5) .5^ t(\zm ©C5i ?rtc5i<( cw«(i 1 

(©) ^ 5^1151 «t^t?i ^To c*r^i ^ I 

( Stat( le.iionb ot tlie followinq (!<wtb —(j^ V ti^lit ql.is', (oik (d a 
bottle lb Ulkon out dtoi pounnii some hot w ilt i on tht mouth of tlu 
botfclf lb) Tht thii k Ijottiom oi a t'lass ^lot Wii'- foiiinl • ri( m« 1 when }»<it 
wait'! wis put in it (t) Ft i'. ton^tnicni t<* dunk hot tPii. in a t'hini « las 
pot than in in enamil cup (<l) To inebtise ite it is pat kcd with siw 
dubt and i blanket is wi ii>p(’d lound it (e) \\i feel toiufoitable when 
w{ sit nndci a fan iftoi being peispned (f) Wheu toinperatiue uses a 
wot pi 0 (e of cloth lb put on the foiehoad of a paliont but hot watoi 
bottle IS applied on the palms of hands and feet ot a (ollap^mg patient 
(gl ^\'ator paiticlob arc found on the outside will of a glass when a piece 
of ice IS put inbide it (h) In the wintei we find a cloudy substance in 
front of our mouth when wo yawn 

i- I «?lll >9 HI®! t 



Si 


fen 

^VVlfct should bo tho coloui of our diosses iti summer and in the winter 
and wiry ^) 

5 5 1 'gf'St’l, -SfUfn ^'S'9 

^ (?R ? e?f c^ ^2f«rr? nfas^i itT'q i (wh> the 

oquatonal lef'iou is hotter than the temper.tU ,onr4 lu the suminor ' 
Describe the diihrent kinds ol winds *aused by the siine leason ) 

I ‘f*tr*i:^ -5(1^K ‘^05” <Si^ f (TFt^r cro 

BR I ( 'Ih. dew-diops till fi oni the sl\’ is tins 
scii-nlifioally tine ' iindei wlivt iit< uinsiimes dew-dnqis an deposited 


Jii bnj'e tju intities * ) 



^ ^5rWc*R C5fc-^ ^ ^?ptc*t 

^'s I fts's c^wi ffim ’Eit^ ^n— 

I ^tC®i^ ^ ^t^C’qj Tm 
TO^^f^«rt«i-$ ^-5 

^ Mm w^ ^ 

f Water clock) fsTsjVl I 

<iuj 5 ^ ^^c?c»r 

fel? ^Tl I nr3il^C^ 

Pf^r ^f&i I ff5f 

^ ®C9|«7 

^tcai^ vst^fo 

«rr^€ ®tw ^ 

^ "51% Ftf^ I m'kt^ ^ 

c^ 7?^ I 6^ '^i^fw^i' 

f^Sflrr TO ^rf^^*il 






srtw oft^^t^r ^i^t5 f%f»r« 

C5ft^=!^ fec^ TO 

1 5IC5T 

5i4^Tfe <Ts 
r.^sT ^ ^ it 

sn c^sT, t^t^r (7ft5R 

<f f?f Tf^C^ I w 

JT?:^ ftft ^tt% t&f^ 

^ ^rr.^ I 

fsr^ ^ft:^^«rN 

c*rtTOf^f^rl 

I <i)t f^f^, 

^ ?rt^ ^*riT^ i 

^fkv® nN I 

tk^ ^ ctfi^^i^ ^ 
vfi^fe fI cwt^fe 

tfi<|j ftfr^p ^tf^Ti ft's. ®i:^ 

I ^ ^ ^ ^tr.^ ^ 

^1 ^ ^ ^srrfk^ (TftJfRP 

c^ C«ft«TiW®r 

(Period) ^ I ^ ^tc5 C^fklC^ 

. ?[-—«» • 



^^,5T? fB^—c*rt^ 



^5^? feraj—^ritf^fiT'Q 


f^TSSt^ 


S>lr 

bro (Length) ^ ^ ^ C^M ^ ^ it C^«l ^ 

(Amplitude) I ^fwl OT^I C^, ?R 

csrf^ TO ^[^1 CWt^lC??^ TO 

3Ffft&*t^ I 'BTt^ Oif^, ^1 

fro cttt^5r^t^'8 ?t< 1^ :?ft«i^-^?-f^f-f^ 

^fs 'c?n' ^tti?5r I cwtffi^-w^ 

Mt <?ltl^, "5^^^ ^fe'« 

TO ^f^f 

v^, fti^ ^ 

^vm 5^t& i?rt^ 

ftftl 's ^3{j ^P\ ^it^rt^T 

I >IC5f 7\l^ ^7[ 

'Q ^fsc® 

FT^t^ W."®^ 

( ftSi ) I ^ft4'S^t^ CTf'S^ 

Tlf^s Tfs^ 

iT r ^ 3 FTfC'^ 3 ^ ^tFS^ 

f53i— 

Pnrf^ ^ ’ftn I ^ FfJistl^^ 

5Wl #fttC^ ’ItC^ I 

CT ’*ttC^, ^f^'6 fe^ ^ir I 





^ ^ic<t <2mtf^ ^ I ^t«rN«i 

Wi ^tf^ ^t^r i wi f%| ftc^ (slow) 

OT I %5^tcq !3^ ; '^-fU3J 5l^tC5^ ww 

^fsi^ ^ (fast) OT I 

^tc^, (Tl^Sf i\^’W\0^ C^ft^l^fe 

i£1^“n fe^ I ^^CPf 

^**11 I 

«(tf '2r^tf¥5 f ?( 5^1 I 

r.^'\5Wf2^ f1^5^^fC^Q^ 7l?l<lt^«t 

'srf^^ ?1w ^ I f^r»^ 

c^rt^r^c^ ftn 

(fell) I w w ^?f“s ’itc^ 

f'1‘^®T^ , 'sr® 

4^5r«tc^ 3Tt^ C^, C^''f5^f'9'^f% f^fe^ 

‘i|^“s 'Q'©f«T <1tc^ I 

C«Tr^ '« ^€j^1 

^ c^, (Tff^^to 

a nf^srt*! opr, '<8f% 

(?I^ , 

wi (Tft^ic^^^ Wt ^’TPf I ort^sr?Pt»i ^'S m, 

^'s 5^11 ^ ^ 6^ ^ %l «ttc^ I 



*1851? frai—scPtrf'TS 
orPTF 



cftfe w ^cs! >wc^ *9!^ I TfA 

’s^ c^ ’rTrrc<?i ft^i c?f^«n ^rsni M^f ^T's ^?9 i i ^rnf^f^NS c^t^r 

'sitf^-s c?RPF ^ t^^r^T*! ’pfRR I c»r(j^5T ^t«T. 

<i|^t ^*rC^R f^lf^^l f^iai sjTfnF I C?1^^ wl^ 

^f® lilTs C^ft^l^ J|f «lf^ Kq I C?T5I^^ 

91 ?5R ^firej 515 f^f^r® i 


i I ^>91 fist? (What were the inconvtnienc Pi> of a 

^\tltel clock >' ) 

» c?t9i^ 5it5?i tiflT c»ft9j5i 3mf5 ^9f fV^n >2nrh 

5rf?l l ( State the laws of pendulum rcgaiding its length and 
pciiod and how it can be pio\cd ) 

'9\ 71,051 ^ft's;—c*ft5ic^^ c*rf9R5fT9f, 's f^'sR i 
( Define —Period, length and ampJ[jtude of a pendulum ) 

8 1 (?rm5if-5i5-f^fnl 's ‘csn’ ?5i ai^i? ®15 |=t 

^ ^51 ? (VVhy docs a \H nduluni clock 

go slow in summci and fast in wintei and what ai rangements nia\ lx 
made foi then lerned) ■') 



Cl -St?, ^^5t?—'st^t^l 

cwTtf^?:^^ F^r.^ ^f%Tl ?Ft^ i ffecF, 

■iii7rrr?R "tr^csc^, 5TTOt c^R^I 

^,^rfs, ^>T, c'stsi^l 1 w f:^"<ri ^ c^t^t 

Ts sitrsf 5?1 I ^ yf^5f 

c^f^n ^ t^tc^n f^l '-qf^tuf^ 

?Pt 5 f >Ttft^ ^'\^ »tl%! (Energy) i ^t 3 it 

=??!%?: 5Cf, ^rt^l ?pt^ ^1 *t1% :5jtr.F—■sit^i ^t^i 

^'2ic^ I ^t®f ^Ff^cs 

^ 5T^ti:^ I “5tf1 -s f^ft ?T^ 

51^51 ^?F5?! ^I’Tl v2t«rl^ I 

iSi'im ^<p -srtcF, ^^'sf 

^tf^ ^1, I -tf%5 

'2i^?[ ^5n:if(^ vst^rjp- 

^f3nt-5t ^ 1 ^<1 CFtC^ Cfff^R:^ ’lit ^tCi ?(ft?:^ 

■^Tf% ^d, 5d ^ 

ntft I ‘-njf ’lit, 

05t^^ C^f^fC^ ntt I 

C^^Rl ^ftfs ’Itft. -tf^^ ^51^ I CFtC«t 

c*ff^ ’itt I c^t5=r« Tfc^ «fp[^l 



n 5(1—fro ?r^—C*! 
^tSf ; '«|'®'ii^ ^t^'8 ^ff^* 1%*5^ f^*1, ^tsf C^*f 

^Pnri ? ^t’l, ^srM, 

»il^j5 »rt%J I ^tC^ (71 (Kinetic) ^f%5 

(71 -ffe <irtc^ (Potential) 5rt(7f I 

t£i^ -rfe ^rtfir^p ( Mechanical) »rf%J, 

«ff^ ^2f »t^ I 

^^'S >T »r (TT, 5?^ 

^1 ^ I 

^ s—(^) ^rtfir^—^ (^) ('») 

(8) »r^, (4) (<!») g^315, (*1) ^taftllFil^ I 

*rf^—^ I 

^sjtsitcw^ ^31 Ftft 5r^ 

*ffe ^^?n ^ff% '2{t^ T^ #fgtc^ 

(m I ^tRr^ ^13F(7( 

^ I ®tfl 

?[C5T ^»tft f%f^>lfe OT Fp^ ^ft(7s ^tc^ srI -t%^«tu^ , 

Wtf^ f^C^ ^ ^f% -ff^ vJtt^ 5t^1 f fcs ^ 

jff^ f|?ri '« »r^’ *f^i7®'8 I 

^ 'sihsRi (sr^^ (?ff^c^ viit I 

^9\ ^|%5—^ ^«i1 *f% 'ii^N 

<Tf^, ^ tf'm 



-s 


-rfiHc®! ^Tn-rf%5 c’Ef 

I ^=l 

^-—^ff%»rf%5 

^srtxw^ -rf^—^ftf®*i ^w\^ "srfsitcff^ 5^5 

"sitc^t^ *if^^ « iPT I ^51 c^'^t 

?t^c SC^ I <'(tf^ *ffe 

^1 ^srWC^R 'SltCSTt^ 

"sjwcjpi s^ 5(^ I ^gtvittf^c’s -^rtc^it^ 

’IftR ’ftt I 

»t^ -rf^—-f’?-rf%5^ ■srs^f® 1 
^^lTO:3fv8 -hf WS[ I f=i^%® 

?tc^ (?f^ c«^m vsr^tc^ -f^*rfe g 

^c^j I c^c< ^Pi’srt 

^T^ 'srW^w^ f ^■fe'5 ’ItC^—F p 

^c® ^tc^ I 

f^^y ^e>, -tf%i 

CST^Rl *rf^ 

OT , JTt^ I 

^?n 'srWcvf^ n% fsc^R -if^c^ 

^Fral *ff%5i:-5 ’fftcr® I 

^srWiVR 0^1% *f% ^5!t^ ^ ’*tf^c®'s 

I v2fC^ ^tC^ Pl^CST Tl cil^tFf^ 





io8 

vssfiil^ ^1 v\^ ^fwtll«f^ 
;5^ti?« CTt^ ^ft5it«i fvi ^ii:w, (TFlH 

^ 5rt^ ^11 

*tfe <il^N C^ 'S^ 

-f1%^ '«^5f ^rrt, -s{\z^ -ff%5^ f?^f% ^^ft?:«N 

5ICJT ^Tf^rs r.^ 1 ^ TS ^I'sr 

- 5 ^^^ »if^ >ir5j»‘!i ^t%r.^ 15^1 ^t‘5r fs^ 

r.5T r^f^ I 

3[ciT ©r^ «i^l I 

f^W% I f^l »f^ 3TS13^ 

I cw’€Tl c^T ^ fsir.^ 

'51^'t^ "^fr.^ vsr^ffJT ^<5.71 r^i ^ -srtT*!^ x?jf7i 

»t?:^ ^1%:^ I w®r.s r.wft 

^¥Ttt OT ^<K^, ^?rs ^tra <1tr^ C^ 

<Ft:)5 l%fl w 5^C-5 ^17 ’ItS^I I 

■£|^^ «tc^ 3Ff-5T v2f?T[t^^ 

^ ^1 ^ 5(11 ^fi?5T ^1 ^ 

5t^, ■srt^^rr^t^il ^tTl f^i 

wf^lC^ ^f%r.;5 ^t^n >Tt^ ’It^Tl 5(1 

"siW^ 5^1, 5ri, -r^« 

5(11 ^®tc^ 5rftc^ ^ 5(1, 





^ ^ ^ 1 TT^sT 

s2f?JtST ^<5.^ -tf^ ^«ft^ ’fti I 

s—*tr^ I w< ^fi sn, ’f«ft< 

^■n5i «iTr="re^ ’ttt!? sn I nf®^ ’e®^ , *t% 

«R!ti:^^ 5^:5i'e ii^ *1^5* ?^*ii ’itw i "tf^?i 

^51 ^<^3^ •??! I 


iswartsn 

5 I 'Sr^f^ "Q I (Nnme 

some of the c»icii?i<.s and stale what d<i►^ou know' ot them ^ ) 

^1 ii^ »ff¥ *f ^rs nf^n® f^f^i wt'Q I 

( Explain tlie tiansfoimation of encij^y ) 

a I '9 '1’t^^ "? { Djsfnguish between inattei and 

energy ^ ) 

8 I <£1^ fr^I f^f’Sf''^ <15 srflSt^ ^^51 <15^ f^ *t%5 «2t^l5 ^ 5t5 

I ( Influence of how many kinds of eneigios maj be found when a 
stone is thiown away, till it comes down to the giound ) 

ft I 51^51 *^f^5 ^ "y^, 'Sfsrt*! 5*5 1 (l’io\e that the sun is the soiiicc 

ol all eneigies) 



^ W\% ^tC^Tt^ ^ 

^?Ft^ Hfe I ■sr^^'N^Pl ’StCST 

(7f%^ ^If'S^I ^1 ^f%C«l c^ TtCJR '^rr^ 

I T^ ^Tcf CT 

■srt^tCfT^ C5fC^^ PtWC^l C5[ ^t5tc© v2ff^«t^ 

'srt^ c'fftc^ I frs c^t^ ’iwtc^ "srfc^ 

'srf?!^ cfil^c^ ^ ^ 

^fij, ^^TJT ^ CT TtR ^®I1 ^1 

'SfSf C^U ^«I1 ^11 lilt C^ltC^ 

^tf^ ^ I 'srfc^t^ v2i^^-r ^cq 

c«f^l ^ <1? ^sTtr^Tfr^ ^itft‘5 ^s t"©^© 5rfk^5 I 
’U^r ^^«115n <j(tr^'© ^®ii ^tcw ^1 =ii, 
c^rt ^t^l c»f^i ^ i 

^i-»i cw^i ^ ^^ri 

'S\-\^ ^fsprl ?t^—^ ( Transparent) 

, ^«n—^t5, ^T^, fif^H 

"srrc^it^ fwf*s-f ^ttc^ ( Translucent) #I, 

C^^l^T—^JTl-^Pte, C©C5I-^t^ t-NSItf^, lil^"^ C^ '^3% 5I?(J %1 

Tftc© ^tc^ ^ ( Opaque ) ^^Tl 

^ ^tsi^, C^51 t'STtfi I t^t'S CT 

’tTT^t ^f% 'TO ^<'9 ^ 



fN ^5rt^?F ?rf«n "srNt^ 

^tm\ ^itf^ ^$t^tc^ ^sTtc^rt^ 

f?51 ^ ^.^1 ^ttc^T'S ^Itui ! ( Rontzen ) 

^C51t^ ^ 5>( C®Jf ^f^l ^tc^ I 

^511 i?rtf^c^i f^f^l 

C^’ll I ^ 

( Shadow ) ^ 5 ^'| ^ I ^srlTci^ ^ ^-5 <|s^^ 

^* 55 ^ <ivft«l ^’s ^'t^s ^ 

1 '«r^ 6 ^ ti'Rct OT’f 

^ftlF i^vS, ^tC9l1 ^^\^^^CS\ -iftl? 

^•W ^rl I 

c’spcsi '«rtc9i1, '51^55 (71 ^t?:5r ^us c^t <^vn, ^£|^ 

•sR’m cfT^ I 

W'R’R ^tc»ft 'si'R'Q Tjf^ c^rf^i:^ 

( Penumbra ) I ^rtl> <2i®^1 

( Umbra ) I 

^sitc^ c^^t3PC5[ ^r.^ I ^fff 3f;c^ 

5ff^ vH^pfW (Tf^'Sn ^ *5^1% T\7m 

w.'^t ^tf^ ’Itc^ I ^siTi ^«|5( ^ ct^ ^ 

(Tfft ^srt^ > 2 tc^*f 

(Tff^, '5i’ir?ii c>fc^^ 'srf^tc^f '5{9|^ 

(?‘R ^ c^ff^r ^t%c^ f^^«i 

I yj*5C«r 

'sr^ 9fFft9f «(?ii (7r^(l ?rrt^ -siu^ 





^ Ob' 

I 3PC?( ’fft’sM 

3TCC^^ ^51 v2f5rt«l ^ftc® <1t^1 ! 

7\^T.’<i[ r^^rfe f^JT c^[r^5! ^ ^ ^r^sit^t^r- 

■otc^ ’if^i I ii9 fsj^lS "srtc^, 

(•\(i^*N ftii) 

'ilsR^tl^^-sftQ r.5i3T 
f-f^sri i£i7ix tw\r.JiiT^ f5:w^f51 
(?T®fR I 

^■sftcsitii 

« ^'tuf{ cut’t 'T5^«l ^ 'S ‘St 
(Tl’lt^ 9ltfTO ^W «1 ft<lf»t«rife c^fftr.^ ^I'Q^ I 

t5t^ sf,^ (7T^ srI, ^ 

^^1 OTI 5^1 I 

■sitcfit^ ^rf% c^n\ ipm 5tTl 
?t^1 w ^*■'^1 c?f*ir.« I Ft^l 

^t5i ftij ^trs ^f%^i 21 s I 

^fs ^ fn^ C'^tr^ yq^ft 

■SCSI'S Ttf% s -51^^ nt^-t -srN ^^1 ^tWc^i (?f^ ^itir 

^tc^ ^f%?it?:f I ^1% 

^r.ffT^T ^JTl ^sjQr^^i ?p^i 9(^ i>i^ 

3^^tt5n r.^m\ ^ I "STt^ 

^ cw's^l ^tc5?[ ’i^ 

I ?Ttii Pr—cst^^ f^f%g ^tf^ 'Q "1^ 




'srrc^ii «iw, 'sitiwK i 

Cff^ «*( ^f^rs ’Ttre'I I ‘fl’ItCT »i«n 



fsai—wWii %^\ 

’TtPl'Q, ^ ^ f^sis f5tl I 

^15 

ft3f f’T M^^•^ f53j~5FjTOI«1 

fezi ^«t? ^STi ^r.^T I c£i^ ^1t7:^<f cij^tr.5? 

«tc^ w I ^ ^ cates'' 

^«%1 ^f% fen I 

vzitnfn (?f^ ^fc^rfe^n nfrrc<n ^^rtn^cJin 

wW ni ^<^5^ fenin I 

^srfcsrtc^n ^‘5,3! w^ nvft®ffen ?iTn ^i 

^ffen I ^n“N ■^rsfntcn 

^Wn ffi nn I (‘^b'Si*N fin) I vfic'^cn ^fe*tn ^rri? 
wplw^n I 

^5nt»itcn^n nft fe^'src^i^ 3 ^ 











feai -fT^i '9 


fV^ ^fw '5P?6g: i^<?f ^cs fll -st^ 

^^t«l fec^ sprtt?:^ ^tirl "STt^ cff'^ri ^n, 

I ^^*1 CJfRr.^ I ^t5K 

H??! ^Itc^1 'Q ^9^ wt^ ^ 

^’spT ^ I ^’«rt(?r ^ it" f^srfe , 

’TT-r CTO c*f^ 'srar ^ ^ ^ vr, ^ c^ 

fssi I 





^T^us it=^i sn 

C3t?(tOT ^ I "sitc^^ 



\r.-S{X f535-3}«!^«f 

^t«f t"^ 

-sifff^ (?\ 5t^i ^c-® m I c^ ^us "st^l "^1- 

ftai'Qfq c^irsf ^ttr^ ^rfe 

3jq:5i 5fjsri 1 

^t=T I ^N 

vSJ^«l *ttfN 

^ ^«i5r ®®-5ti^«i ‘iftc^ I 

1—^1 C^ ^ 

’arwcini C5tw?i (?i «rrw ’rto 'w^tm c?f^? 




I ’tfrr< c?f^ ’tt? vn^^ 

ntf^, 5^1 *jc® 'snwtT?! 'v «rfar i 

c^ Ti^q ■n^rtc^? fjRi ^TC 5 ii fifT^ ^c«c ^fsT?n ^t?i ^55 <£(^X 

’iTc^ 5fi ic?i^ w’, ^t^rftr’rc^ ^55 ’fwt^ i 
f^i wtc5ii nrt^ ^TC5iT< '£f®i 5^> 

—^ I ’fr'35511 ?^C61 1®®^ 

?rr$T*it« ^{c^ I ^wTT 51^ 7[mn ^i^ei’ c^^rtapisr jittR 

■si?l^c;( ^5 I 3ff>iC3T ^^55 Ifr:;5t5? 'Sf'SfB^ <1“5tca ^'Hll \ 

^1C511^ CTO ’Ttc^ ^ I ^if^f ’®rtwt^ 

^ •si^x ‘^^rt’if c^tBf ’i»5n'® ^tui 'Q t®vTi 

^^^5 'Sf^l’Tt^ C?R«Wt3S ^fec® ’tti:^ , c^t^ ^1 (TPt^J 


^^ir (Sf’sw^ri 

- 1 ^ 55 , ^55 <1iff< « ^’tB5f=q| ^ ^ (What are the 

tolltAMnjj :—tiansparcnt and opaque bodfes and ptnumbi.i) 

^ I 5t»l1 f?ai m^lc^r ?r51 isrtC9f1 ji^*s 

mw W«l?l CTO fm\ (Explain mih a diaa lain what ib the 

difteienre between an umbra ie<j[ion and a pcnuinbui ietjion Wiitc on 
which bide of the Ii^ht and the opaque boch thtj f.ill } 

« I 5^15 ♦tiHl fit-H ^1 5I|TI 'BltlTO ^rf® ^ii®! Cil^ 3FW 

I ( Dcsciibe two txpenments winch will prove that lig it 
tiavelb in •-iiaight lines ) 

81 ^tiTO ^f® ^fir c^Tl ^1 ^*5 TO ^^51 ^ ?i1—fea^ 

Wt® I (Explain with a diagiam—penumbra region would 
not be found had not light tiavelled in stiaight lineb ) 



irsrs ^t'sn (Tit^r c^ 

at? ^5ri ^^5 #rl c?«?tc% am c^ 

^us , f^i xsff^^fe atm ^t^ I 

«it?srrf5^ ws ^ ^ti ^t^ ^ ^a ^t^tc^ at? ^ 
<2|f^5rfir5 ^\ 1 'sit?^? ’Jtft't 

I 51^<| 'SJtC?!! 

, a ^c?l "s® "^iTc^l ^ I 

a ®c®T^ ^n? ^tc^ ^t^ta lEeflec- 

tor) ?cq I ?’s ^1 ^tc^n v2if%?ft'® ^i'^ ’tta 

7{\ I ^f??t? ^^1, ®m <it^, ^?N 

^ ^rs v8 ^t®I fts^t^lS^? ’P?®! 

?it?ii ^t5tr?^tc?^ c?tc? ??r I af^a 'ii^^ ?^®i 
^t?;^ ^?tf?^ <tf?S|t®l at? v2jf5?5fi!^ I 

m 

<tfT ■5rfi:5ii v2ff5?^f^^ ^t?ta "sr?^ ^t^r 5i^®i 

^C^1 v2ff5?sfq^ 5(tf I 

'5(*^‘ft«5|f^?-f^s 2n?ii T(^«l 

T^w^*\ c.*tt?®i 5iTf I ?f% v2(f%¥^a? ^<1? 

'sr>‘*tt '2fR?^R!® 1?? I ^^t^ 
a r»^? f??l ?t? ^?®aT« vstf^w^r? !?R 

^a I ?t?? ??7 f??l ^srfc^ Pt?l ?f? v2ff%?55R:^ 9ff^?ri ?H?t? 

?(—\r 





fel 5^1 I 

'5J^^^1 1 

^^1 ?i^«i '«rt^t^ 

t2|feps^«^ (Beflection) ^?Tl I (Tft^S 
"STtr^^ v2tf^^<FIC^^ «li;^ s^-^ t^tc^ 

^ftr (Incident ray) 

(2jf^5<»rs|v* ^f»[f (Reflected ray) 5^ I 

a ^tftid ^Pif ^ C^Tt U\ 'Sffs^rf^'s ^ 

(Point of incidence) i cfjt 

CT ^ ^ ^5'tC^ (Normal) ^^rl 

^ I ’if^ ca c=^m 

r,<rt«l (Angle of incidence) vSl^^fils 

c^ c^ft«l <2lt%^^il (;^t*l (Angle of reflection) 

^1 I 

f%^ ■^[^"■^51 f^T*\l fs(^sit?tr5( '£\f v2ff$^5i;^f^^j 

^*^51 I 

^oii s—(^) "STt^f^s « ■S'.fs^^ 

I (^) C^t«1 « ^^t»T I 

^tft^1—5^'C^C^ *ftwl 15lf^C^tC*l T^^ 

c^t^ ’ttfn I *fin 

JTt^tr^ (71^ ^511 ^<>(71 '^^p^fsT c^t’S ^5rt?Ri 

<£11^5? ^ ^t%l1 6^ 

(A-^ I 'Sit^isrrfe^ Git's 





'srr^r® c>snii^ ^ni;^ »J^ ^Ww\ ^ Pi^r 

"srtiRt^ c^ir ^f%1 <3^f%^il tft'e c^ 

<t«rc?*f ^ (Tit^ 

(7i®n '«rt^?[t^ ^^15 ^ ^1 ^ 



»ri f5^3^—4t|%^r3rc^ ^rfh'i 

^ ^ C5t^ f’T'^ 

•^<r <it^r OT P(sr c^f^l i 

C5t^f ^i6 f^sT ^ ^ ^tcsj vii?Rof«K^ 

w f's OT ^ c*rc^^ ptTT 

Jif? s ^wt^T I ^^TtcH Tfhr 

^ file's ‘JT ^ (Ti’Ufsf 

ftfirs I '«r wi ^ ^ ^ ’q 

^^ ^W1 Z ^^Z.11 ^^, ^'si ^ 

c^t-i 'srt^^ c^«i, ‘ii^“> ^ ^ ^ (?pt«l v2[f5^?i;r c^«i I 
(b'^j^rs ftii) I 





?F ^ ^ ^ ^pir, NQ 

# 

'2tf%^Pr$ ^pp I ^^1 ^tP(^ 

^ ^ ^pP, v£l^^ s2tf%?pj^ ^pP, ;£l-^^ ^CSf 

^ Tsi^^t^r ^ v£,?i 3r^5( 

<r' ^P1 5Jt^ (?f^1 ^ ^ ^ ^ (ii?f 'BT^^ 

3pc>i yi' m% ^ ^^tc5T <ir^c^ I 
c»f’n ^ "srfr^i ^P ^iwtc^ v2f1%w^ ^ite 
P rP^ I 

'srt^t^ v2(f%^5i^ f^<[ p^^itw^tc^ vsfsitci ?it^ 

■ 5 ^ Jfpl^ >2|p)¥p® ,\r^^X pC'H^ ^t^TC^T vftHp 





^ 5 -*^' 5 ; I sn?( ^?r '5rf«i5Tt^ De ill ^tf§ ^P^tc^ ^ 

v2(fip^ ^2tf%^7f?p ^ ^tc^, P=5^P?[ 

^srffe P^ ^f®C^ cw ?Pc^ I C'T^ Tl?F 

'2rf%P^te Pf^^ I ill ^ "sipRiij 5rpi?i 

^ '2ff%pc^ w?{ ^ I 



ii*! 


f^rasilS^ fsi'#^ ^1^ >fl^t5 ■stfwtw cg^ 



f53f—^*^1 


^\ c^*f 

’it^l ^ I 

^^\^^^ 

<T5^ ’ItT;^, ^^tt ^ 

S-tCii T^-iJTT 

^T.<5 I ^ 'Q 

^t5l^ 

cw ©t^tc^ '5n:s[V 


'»tt'S^ I 

^2tf%^?Rft;^1isit^tc?f^c^ ?ltc^ w-*fi 

c^?P r.^ C^l%- 

(Periscope) 

(il^fe I ^Tl ^tcji’l 

^si1 

^c«n 5T?it^^®ti:^ ^t?:^ i 
84° CTO 

1 ‘sitTRrfe 

fw^ *ft'®1 «itc^, TOwt Pn:6^ ^usitfe^ 

6^ 'srt^RPr 

' , ^ . ^ ^ ^ f^— 

C^ ’ItC^ I (7!t {?rf^c»it 

c^*r cwf^ Tiir i f%c^ n«R cwf^^ 










M 

^t’^n it'^1^ ^2tf^f^ 

^Tn c^f^c® i 

fk'ii €1^ f5^ ^-Hi c’lfwtc^ "STt^i^t^ ^rf^ cff«rm i 

*f:g5^ ^t^5{«i 'sitnwl ^t^fi ^ I 

v2ff53p^C5T’[ ^ T[? 

^ftn© I tt’^l ^ic^jt 'ii^i^ ^%1 

'srfc^ I ^sfq 

5T^fil feaj 

'^rtm <irtc^ I 




■ 



1 

sus 

1 


^TC^PT fs®^ ^9it^ ^pir vsrc^ ^f^c«T '2p*f^ c^ ^z^ 

3^^ ^'pR’Hi -srl^jrt^ 

"srt?!^! ^2^f%^f^■5 

5Fi %l Tffcj I 

iij^t5^ fe?p^ 

^ '^51 

^t5ic5( c*f^ m I ^ 

5n:»PT yQ^fe ^»t«f 

fed ^srdst^^^i ^ ^1^1 i^T-9[s 

cif^ri t t^tr$ 5ic5( ^ c^5t ^Prtc^j 

^l«0 fet« ^ Ciffe^ ^ I ^2tf^ 




i: 




f63i—<('tS(1 








■st^i I v2if%ft^ ^JRI 

3FR C5tc^ Cf^l 

^P\ I feaj '« b-'JjSl^ fBC3| 

'^us^ 5itr (?fpmi 'srfc^rtJf i 
( Auditorium ) 

■^s^ ^15 ^sr "mm I f^i 

^ JitsiOT f^c^ 

I iSif ¥t^1 

5fsip 'i^n I tilt tii^^f^ 

^^\ 'Stc^ I 

wtfc»r c^sf ^ ^1 c^t^F^JT ’^ttr^c^i 'sWc^r 'srK^rc^ 

c^t ^fC5^ TO %i ^sTf^'N 

v2ff%?f^ Pr*fT (Tff^lC^ I ^<1C^ 

sri i 

5im ftiiB ^fs <ft^«t 

^"SI t£l^•^ ^\-!^p[f v2rfi5% "Sltc^tff 

nttc^5( (b-I^T’v f53i) I 

tstRs^nr*! s—c^ ^i«(j -sitc^i ^t^l<rt3 ^t?i- 

'srir^t^ (Medium) ^rc^ '^if vs 

til^ ^Homogeneous) ^t^ysf ^5\ l 

^<TC5(’y ?iTO ^tc?il st^ , f?F^ 

^tc-5 w vs+^t^ ^itsfirsy ^r.®ii f^nrl ci'tflr.^ ^fe 

^rr^TH ftf^s yt|tc^ c^T^rtsf ttr^i c^«rt3Frsi 















^tlil I 'srtC^lN 

VI I ^5rN cii^fe f^^5( ^tc^ I CTO 

c^r^ f*5tTtr.^ v2ff^?q5( c^t«i 3fcg, cfi^ 5it«iT^( 

-sf^ ?rr*nc^ 'src^^r TO's fs^ 

c^H ^r.g—^<^5( c^t*i v£.?t& 

C^®1 I 

^■\ <Si-^% fw 5]r<fJ5(fe 

ii^fe ^fc^t^’lpif 'S^C^g 31T<'5{ 

ci)^ <^TO f^5f^ c^'rfl^ I 
ifWl ^ C’l^t^ 

eg 

»»''>'g? f^ai -«r^;T^«l ’StTteg^ gc^ I 5icg 

g^g 155 cg^^n i "STfc^iTg^gpif fgp^ ^ fg*^c® 

^tfggft ■^g's ^ ^f%gc^g fgeg^ c^f^gl cggi 3Fcg 
fgfsg gt^ieg gtg i geg gg eggi gtg1 ^1^tg fgc^n ggi 
gtg I ^t5i 35tcg ^55 cgtgfe c^t*l ^g^ 5^ ^ cgfgfe 

<2jR55fflr5 Cg^®l ^ Angle of refraction ) i '5r$i£ig ^l^^g gt^jg 
#:^HS8?|.^g5iT^r»cg'5rtc^tggf^'2if^gfg^ ^teg gf^ ^f%- 

gegg c?fg?il gtg i '^rtgig isg^g gfgjg gte^ g^g gt^ijcg v2if^- 
glg*® gteg ^gi ^f%gg ^g ^fggl gtg i gfg >2ff^ggcgg gfggc^'' 
5 fg’^e's gfg? ^g gW cggtg ftfggi gt^^ i ^gg egfg- 

^tg i gfN'igtgi ^gi Pigtc^ i gfgj 




^pir, ®rtc^ I (^) 

C^t^1 ^tlK^ C^U«1^ 

(Sine) I 

C^tC^ 

C5\^l I ^t5N 

^rtw—«ii 
f^?T cits MC^ ^(75 
cits ^ ^ C5t’r 

^t«l1^ (T'.t^ C5t^l 
fn^T 

^5f ^ c3 <ii5i5T 

®tc^ VftvQ c^^l f^^lfe 

I fis? >T?rt^ 

Citsi -'srf^m 

'i)^ ^cq (7f’l1 I t^tCT fTO v2|^tfi5 I f 

^ ^t^TI ^ ^ 'Cl (7Ft«l ^ 'CII ^ c^t'l I 

-m^V^ c^t®l 

^tfis I 

?»T ^S|:?rl 9I5PJ <i|tf% I c£l?Ffe 

^fe75t£i^fe i^^ii ?tf^i?n ^^=T ^sT^ts 
^itsf csff^cs 5n—■’ ttIS^ 

^tf^n:^ I vul^ ^c« m ui»! i (?ff^^ 3Fc^ cst^rt^ 

I ^W C5t^ 'srrcfitT 






TO (7r 

^f-ii ?it‘5rr«i ’it^^- 

^] v£(TO ^\€i^^ ^t^fl??l ^itq 

\ 9ifr^?:5^Q Q^pi 

CT fWT 

s.^^fsai—fiff^?W5?ir5i (TtI r.Tff«lc^ 

^p[ ?iR f? ^6^(1 

f^t?:^ I 

m »rrf^c^ C5^?t6it^ s^cfr^fe 
^Ftm^ i 

^1 ^ft, 

f%^c^ 5(tw 

(?ff^C'5 ^13 

c*fc?*r <8ttc^ ^<1T^ f@c^ 

CVf][T^ ^fC^ 5IC^ 

^ ^n I IV?^ 

^«frt5f ^ J»55^? 15^—91^sfNFC’T 

'srtc^ I 

?ff^ <!fN8C^ ^^5 (?ff^7:5r 

^5r^ ^C55 fef35?rl 'srtcw i ^C5^ ^tc3i ^t^tc« 

^ srf?fi^ cwRc^ ^t'S^I •=2Fl&fe OT 

^2fc^f ‘JQ^^ ^2lf ^ 

^aj) I 






^ ?PtTO 

f:«f^ I «2tC^I^ T^\ ^’fC^ 

C*f^1 r5\^ I ^tcSft ^<N c^f^1 ^ 

OT t?i I 

'StC^ST^ 3 ft^i-|^<^[i:: 5 tf^?rl fi^sif^-S ^;c-|?i ^s\^ 

CTt^r ^iftSR ^1 I 

a vftc^^ 

(?ff«i7:^ cwt^ ^ ^fc^ I ^i! f^^?p 

'^V.^ ^W\ -^S c^% f^RtC5 

^3r^f5^5 '^f® c^, c^jt ^t< 

^tr.^ ^t?:^t^ ^pi[ ^1^1 5ff*fTsi ^%^5T ^ f^U^?I 

CFtc^t 

C5t^ 'm^\^ oi 

13^ (?f^1 ^tR I 

51C5( 1^5 m fksj) I <il«^^^ 

■5rtr.^f^ ^r-Ji ?t^l w^ 'srN '« 

4^31 ftf-Rtcw) cirf'?^ I 

?p ^f-i[ ^Tf>|^ C5l-^ c^[%^ I C5M 

CR’rrc^ 51^1 ^c?i (R'<tR <ii^fe Tr^c^ 

wife <?ff^ ^tQ^1 ^ttc^l I 3^?^2T C’PUSlI ^1 %SI ^'tc^ I 
(Tf^f'i Pmtcw sffSR 'SiUlOi ^ 

^tc®! >£|f%^pl^ Rf^il ^ c?fil?1 I ^IC5» ^ ^ 

(a^^T’sftli' I ^It<a5|fe 



vs^iJir I <$ «j ?F ^ <wi w 

v2if%jrf?ro 1 

^(fw ^f-sife ^ ^ c^^tsr ^tPi^l 

^ i5ir ^ti5r 

^ ^ s f?1 I 

T^us ^tc^ 

^ ^ 'Cl 

^*lf5s 5^r ^^sf 

vsifs^ifirs ^-;r ?|s t?f r.’i^r?r 

^t«i I '^if-ii ^p[ r.^f®i^l 

^775 'srt’I'SST C'^t'l ^ 'Srt^ ^ 

^ vfif^^Pi ® ^1 CT 5rr«iTsi ftc^ f^?(tf%Ti cnt 

^it^iTc^i^ Ppf^^l I ’it^nc*!^ 'sitc^rf^ ^f-r 

^t«ITr.5|^ <2\1^ ?ltSJTCTS| f5fft^ 

■srlc^ltc^^ (Total reflection) i c^fsr vfi^ 

5it<Tr-?i •srf'^ c^'\^ (71 ?it*iTC5| 'STtc^it^^pir 

5l1 5|t*fTC51^ (71^^ JTR^ filpw ^tTI T^iT ^ 'srr^ s^l 

C^T«IC^ ^t«fP[ (Critical) c^«| t ^fTi? 

?t?75 ^f*il I 

<J5 0f%?'3ic5T^ 5(T5(^ 2itff^^ JT5I-, 2j-5rr^^ 

^Iw I ^rc5f Q^p t^iPr 

I C^t^ ^ ^^C'5 ^f*il 

W 'STfC^l '®t5t^1 C^t^ (TT^t^l 

(71 ^ ’Tpl^ I ^FSit^l-g 





^^^^^•^ frai—<54 <2r^^5R 



'srtPpiri 






















(Mirage' \ 

^ ’Tf^l (Illusion) Oi^ ^1T[ I TO ^ 

^ 1 (?i^tc?T vsff^f^i^ ^sn:5nF 3fini[ ■^z>^ 

c^ff^c^ ?hf I 

®—T?*l nf5^ i^\ C^ 

fw ^it^—'«rti5itTi '2jfi5?5i^ I ^rn^ nK -srf^^rsi^T nf^ 'q 

'srfs^i’? ^i:®! <^tr^ i c^«i's <2fr^?5|5i c^*! i '5rtc3rf?f 

515I?3 55f»*ft <2ff%Tpf^ ^ |V| 'SrfSJlf^^e I C^5T dl’pfg 

srfs^fst’^F ^*^'1 cw^n 1 v 9^16 ^«ri^ ’?t*(tc5i ^t^ «rf®- 

^?i*i I '2fn5*i'ji*i4twe 'Q ■srns^lT® ?p9r ^l4^ *ii^“ 

c4T*i >0 '2fr®>T^*i c4t*i 'sR^ntc® iP\ Ir^ i ?i^?if<i^t ?tc® m 

3{f«cn:3( ^Tvxt^ Tti^i ^csit^ ?r*Jf "STf^^ic^ 4^* '®4 sftJ^pi 

^fC® 4tl5I ^tc® T^-^ 3^f^1 ?It^ 1 ^ft^ITT ^^c® 

>2re^4fi5i firfsJif^® ?r’5f 'sif®®!^ ^tr® *<1® 

3Tf^® ’Iff '2rf®?51^? ^ I TO 

^1 5(ffr&Ti ^1 551 ’jff Ttc^i ^n®5i C4tn5 nf^^rrnc^ ^rt^isr 

^(55 G4h 5«r( 55 I 

■cifeTR «w»it»rt 

5 1 4rr«491^ J55 *n '2rr®55G55 Pm 4515 mt*! 4r55r5 5i?f f4 ’tfl^l 4r5i:5 5451 
45 1 ( Uesciibe expenmcnts by which jou can prove the Jaw & of Rtflcc- 

tion and Refraction. ) 

9 I «rt55+G® 4®^ t4 ®tC55 '*fr®fm C?51 5t5 1531 5t5tG5T ^4tt5l p»5 I 
( Illustiate with a figure the formation of images after reflection on plain 





innrors showing the distances between the mirroi and the object and 
between the image and the reflecting suiface ) 

's I ^ ^ I ( Describe a Periscope. ) 

^ c^5( T (Why a rod seems to be bent when immersed 
into water ? Wh> a cistern looks shallow when it is full of water 

* I ^ ttvgf^c«j c?<n Tin ^ I Tr15c^ 

rtf^W <111^ I T (A com in a etp is not visible fioni 

,i certain distance but when watei is poured into the cup it may be 
\isible Why ^ ) 

<» I ? ( Explain total Reflection ? ) 

s I ^ I <flsl «rra 

I ( Explain tlic foiniation of illusion in a deserU 
Dcscribe another natuial optical illusion ) 





^ fil^^ ^T*PT ^filftf^t^R 

^t5 (Prism ) m w.ni ^f%l 



»«^it feai—^^rfsw t^Ss^ 


■^\^^ ^‘f 

i^\ ^t5tc*f^ 

I << ^^rt!r 
5lC?fJ Jll^fe v2f«fr5T-~C^'®C^ 
{Violet). C’^It^ 5ft»l 
(Indigo), ^ (Blue) 
(Green ), ^srp 
(Yellow), ^<5^ 

(Orange) 'S srf^ (Bed) f 

c£)^ *lsJ^C<^ 

(Spectrum) ?ppi1 

^ I ^ ^4c5t a TO? 

m 5?tf5Ti 

cjfto ^5n?Tc^ 

<5ic^?F Ti -sitw 







i\ao 

^ I ^ fVi M 



»-«»?>? fsai-—?«ltr5i 


"5rf*(^ 'it^ I f^3; ^<?i ^'S^ 'Tt 

n?:^’, rc^s , -srp^ ?r® 

^ ^rpp^rl ^i?r5, ifto ^s -5rf^<F ^tPF^i i 3rh 

Tjt^fe ^4 ’j-Pit^ -sir^r '-ii^T^ 
r.^Wi f^t^i ■srir.Ji t5i 

fm -0^ I 5t?l 

ntft c<i 

7f?lg I *tt^1 ■STtC^lt^ ^lt3[t w I 

r?r^^t^5T I 53Ft^ ’tr^^ J9lr*T^ fesi^ ?rti[ 




C^1^ 63Ffec^ *ftfl 

=«rf«T^ I 



»»r?T's TBig—■fH'Sfecs^fl sitfsi 


^5!tc®l^ «R1 1 -stT^I^I C^t^T ^ 

'-isrt^f c«r%.5 <iit, sf%i ^tf^ (?\ 

2tTH ^^'51R 1 w c^t»r 

v^rc^R ^<2il -sttsTi I 

'^CSR ^tr[ 7[f^ %^^-R 5^ I ^«rt^ 

^*0 f»t?n ^<5? ■srrsirf^^P:^ ■5rl???itc^^ m i 

Ttc-5 9 <11^ 

<it<?PT ^t?:^ I 

(Ti’iJT (71 Rmi 

*5m:»it^ ■sW^ ^i^TOTPr m rT*!^ f^1%jr ^?:«i^ ^5rt?Rt?:^^ 

^ I Rt*i^ *M <7ff^ ^*1 ^ ■5r??ff% 

w "wr <7J ^*ltr5 ^ 



I 

I '»rRI^ ^'ipt cTfJt ’W(i*fs 

cwf^ #t»I ^ TO 

TOt^ ^itC^ I 

<lft^ C^ 

TOB|^ C^ TO a 

c^t^r Wfl c*ff^ 'st^ ^?t?:*f5i ftprl 

^<?[ ^9? C*lt’^C*l^ TC51 I 

w *it?l ^tc5ii c'=?t^ 

^ ^<tf^ m 

^ C*ft^'l 51^ I 

C^ ^<'®f5t TO W<tec^ (Tit (71^ ^«f?I ^fil?| 

TO ^ I 

^ 5ltTC# 'SrfSl^ ^ Ctff^' Tpt^C) 

c*it^«i ‘^fpn ^Tai "siWcjf^ CFtc^ 

c^c^ OT ^sRl •ffjfi cfff^ I "srf^t^ c/f 

to ?Ff^ I C^t^T f^l S(C3F, ^6^ 

TOt^ TO I 

to""®! am wt^r -srar 

TOitc^ (M 5(11 TO1 

c^ ^^r<p *iln cwTO ^rf^T c^ •TO c?TO 

■sitr^ii^ I ^TOt?T (?( TO 

c*fTO TO TO C^TO, TO 

cTO ’'[ft TO fe:^ ^t?;<F ^t^i i 



e!t^ ^*f ^ 

c“if?[«i m I 

?rt^TO--^^tc-r 'sitwi <?f ctfR ^ m 1m 

w I # 6^ ^ 

^ot^t^T ^ns ?«? I 

r.-5-^sii ?FtC5^ srhT ^ I ^srrf^ va^ '5f5f?F«tt3( ^- 

c-*n:^ v2if%^f9i:5 ^ <3^rq ^2ff%^f^ i^^ ^sitro cetc^ 

c^Wj I f%^ -mPnil f#^ -srr^i^l ^*ftPT 

■5[t^-r -^^itsi^ ■5r«f f ^si(?fPi?:^ I 

5ir.JT Tf I ^pii ^ ^ vii^i& ■^«i^®tt?r ?p 

Ppffc^ 2tf%yff^ '« ^1 

<r ^P»i I ’ic^ 

^ ^ ^^t3pc5(^ st^ 

C5rc«i ® Tlw •sitPi?l nf^ I 
^pir ^<tpi^ yptiftc^ 
5t5{?f5ii—mw®f5i^’tr?i^r<fPrwPt5R«i ^^?ri P[^i tfi^^ 

<j<tPi ^srrsrtw^ c^«{ ppTO 'srWc^ c*f^ 

(?f?T 1 fe c^fPfi;^ ^ (TJ <irrc^ 

t^i:^ (?f^ ’rhi > 

Gf<l fW ’^P^^WC^r, m^s pPFtOT OT’ll Pc^i 



i«)8 

'5n?r^ ^ ?[t^*f5f c*f^l ^ » 

aR:*r ?hf i 

3it5f <crf^C5i fcF ^®rarr3^ 

^^tisFcsr ^rt^sr i (?f^1 fro I’HI ^ <?# 

Ttc5T ^ ^ Pratci^ 51^ ^ ^^t?r mt^\ "srt^ i 

^«i, ^ ^ ^ ^^.®T ^ *11^ 

^ I f^l ^ ^C»T ^Pi I 

^ ^*1 ‘2!*^ ^f?fc« 

I ^Ppn c^ ®F^<Tti:3i^ ^ftc^ 

a ^(ii ’f5? ■sfq^^rN ^!i f^Ti v2tf^7R:«r^ tc^ ^- 

^‘ftf% C*ff^C^ ’it'S^l "Tpr I 
WTf C^ff’f^ <1t'®’(l ’It^ 1 

^0^9^ o—c^-^tsri ^«(i f^l *rT^ ^®rK9ii ^rt^t^i 

*tt?1 m ^ TOt5 ^€Jfir>l^tC^ 5lt3l I cs-*^! t^'£ 

^ITT ^PTf^l TT^tH ^TPH ^®rfC9Tt^ f^r®3 ^1 I 

^«"rt«n, ’^t^tc's ii'N® "Sill® I CT ^ ^v 

1^ c^1^ Tsf I (?r ?£, 

^4TI^ ’Tftil (?|t ^TT’t ^flirlli < ’^lt*ll^45l Js ^’9^1^ ‘‘tTR’tSf ^ 

t!n ^«f I m ^ C*f^t5, Wt9l ^CeitPf Wf5tc^ ^ Ciml^, %» 

*aj1WR^ '' g t ^ R^ ^ C*KT^ ^'ftlffif I Ttpwic^ ^*f1 C'5-’I®n ^115^ ¥t® 
TO I c^n ^1 W'i #n 

^TO I 


w wrw 

s I ^'Tf^ ^ ^tfif c*r«rH^ ^ ^'W 

^TRI n^TWCT (SVhat is a sgectiiim ? Dcscnbe 





ivS<^ 

111 detail hoi\ can you produce spectrum on a screen Write, down the 
colouis of light in ordei of their being dispeised in a specturm ) 

^ I ^ ^ ^rT?rfr5 4nrr5( ^ ^ "ttvi 

sft;® I (Describe two experiments which can 
directly piovt that white colour is (omposed of se\cn dififcient 
lolouib only ) 

'91 ¥ sitf ’ I cm ¥ m 

(TFtsi ?ni ^ (Prove, inatteis have no coloui of thui own 

\Vh> does a ceitain substance take black oi some othei coloui 
8 l f^f^S *9^ 

TT'Q • (Answei, explaining in detail—does a substance 
letainthe same coloui when lights of difieient colouis fall on it 

* I ^‘s’tS 1 (Explain the formation of a lainbow ) 

ifcs* ] 

4» I ift Of in ? ( Wh) lainTiow 

IS sc» n just before oi <iftei .i showci of i.iin ') 



f^f^Trs ^t^?(i ^ni, ^71 c^^-m 

"it^i c^t^r ®rt^, (Ti'^f^ ^31^ 1 'f^rcs v£i^ 

v2J^^ <>(t^s^i Tt^t® C^T5 T5lt?Ftf«l I <35r^t^ 

^ CT 5jtTI ’^C'TS Dt 

ft=^c5n:*R c^tr.^^ mfir's 

(Natural 

magnet) I f^r.?7»«i ^ 

^t=n f5Rtc5 (71, ^n f:«i>5 

f^^?K?r ^it^ I t67:3f oi% 

(4^^ vii^fe r^T^^C®! .-.^("^fsai—wrw §^ 

v^?tfc5 c^ *rrt^ 5?irf^w 1 

t£}^ (i.^ -£.^>2rt^ 

'S >2it® ^fV«rf^C5F fsFfwi I '«S«1 

f5(« 1^<^r ^fS ^ 

^%1 'srtf^iiiTc^, -511^ cfi^te 

(Lode stone) i 

^ , ■sjtiFfs^'S t^l 




; io^5(* f5C3f ^ ^2lwf^ 15 ^ I c*f^ 

^t^f% grK's irf^ I 'fit? 

2t^tRR 'Srtipf^f^^ ^ ^ I t^tC^R^IC^fT '5(^1^??^ 








5 • >51? '®it5'f® 

\ 


-^^tt^l f^'?\ ?? I o(n ^ ^tm ftai) 

^r^tr.«i ^mtc^ ^?K 

^*fm Ttw s^'l C5n^5< giif*r ^f^?i ^tPnruw 1 

^f: .2j|r^ c? C^ *\f^ ^^Tn’Pl ^^k^, 

OTP (Poles) ^ I -£1«R 

^Ri 

c^ wafe t£iftr^ 

^in 

f%?f I 




::^fW^ ||i||> U'nli'lJu i,!,,h'iiiV»iliiwiiii,iiral 

(?rf 


(7t j?(t^ pp%i ^?rfc^, (71^ ^211^^ (tbtc^ 

(THP ^ (^ajy Ji'^% '«r^l^C^ Vffi^«j-?p^ 

^ (?*RP I -£l^t5 

v£itTOi?*r »ffs! ^if^ T^ ; 





^ I til'll fe«T, ^«rti?n ’IW ^1 c*u?f 
9^i I 

^rfft, ^5^ 5^1 (7rr5it? c^m, 

1^1 csin^ »i^l ^fN^i ^JFfirc^r ct, 

c^winii ^<1^ ^srr^F^ei c^, 

9p[ ^sr 'sr^ CTtc^ 5»i^ I 

c?r?:fe^ f^l ^ ii^t& 

^^StFt^ cwf^, C2i^< w w C?tOT 

f 

K\f^T:^ I C^ -St 9fe> 

^«JT f^^'Q Csfe^ ^TlPI I 

tij^fg ^ fHl Sy?^ I ^ S . 

?t^f^ 

^fCW ftc^f 
■srtfj^c® , Of^i 
■^^jg^csRpiS 3f*^r*r *if^*ii 

^§W5RP ^pp«i-C5|?P^ 

fsr^^ ^1 ^5rrf%??i cwf^ (71, ^ *'®^' fra—(7RP 

<2ft«fe ^ft I ^W.^ {I trf^«l-(?RP 

( ^»'a5(* fF3J) I ^ift^ ('.^t^ Q\t ^'2j^i% l^r*I^ CT^ 




^ ’iTffer ^ OT 

^ I 

'srt^ m, #f5tg^^c^ ctip ^?r 

*(PiDn f^«i -511% 

I ^c»T ^W«i ^ ft?pTf*1 

^£1^ r.^?|c*[^ ai% <c^ 

■5iW«j ?ff%r5r.5 sri, ^jfpf cert^t^ v£i?pfe ^f'^- 



i*85i? f53i—»rt%^ ^srrm 

‘tn:^ ^Pfc^c^ ( :j® 8S("s fBig) I "srt^hJ ^itTiq jtsi^ c^fe- 

|<'«f^ ^^ 5 ^ I OT^^tvQfe 

^ft g^?F ^, c£,t 

( Magnetic induction ) i 

■sit^ ntc^i, ^ 

^cir I ^211 ^»iT, c£it OT»r 

«ttC5F I fkSi C*f^f, t£i^ pfT.^ ^1 C*il^ ^tf^« 

^Ptt'^C.S? I 

# 







i8o 

v2|t5 ?Ft^?l1 (?(^^ ’t’l «R I 

# C*f^ ^ CSPCS^ ^ '2(f5 -srr^l ^ 

^tc?r ^n , ^ cfi?F vsitc^ ^Brt^«i "SR? 

vsjtc^ f^ei I r^t5T's ^ f% sn, Jil^ t^r^s 

I 

t^5Rl (?lt*f -SflST, ’i5 "St^ '2(^-5 ^ I 

f%5T Mft 1^1 «ff^^ 5IS ;£i^» ^^ircir 

.£1^ f I ^ 'SfK^ ^ 

r^F^ C^R« <»rfr^C^ 5TI I til'<15r ^iW^ltf^ 

■^f^ cif^ ^C^T?F <s\^ (^o«5(» 

_ ^ __ 

' _* - • ^ 

^^ 

A¥ Tf/ yg - ^ ^ -TtV 

~t7 :w/ 

i • 4^1? f53I '3?r 

«iff^«t^ I ^tf^r^ii c^ c^t^ 

csf^i c^, 2r(rrj=5p n^ I (Tstsitf^^^ 

^ ^5{t I ^^(£1? ^\ <rfe^ <ltC5!, 

C^, 5^C?R '£1^ ;£l^ ^ ^ 

(?r, (?Tt^^ltC3Pf? I ^^e| 

■art«fR^ g^^fq d|r.qti:nc»11 ^t?:^ «tn:^ ^fq^1 J’SpF’Hl^s^ 

c^Q ^6^ ^sul ’it^ 5ri I c^'Q gsrc^ ^ 




> 8 > 


t^t^i "sit^ ifii:»rrcsic»ii ^1 ^591 

’Thr I 

(Magnetisation) S— 5 Tt«rt^«l 

il^fe ^ I 

vS^fe CSRP, ^ (?i^ 

FiPl^ v2lt5g <1% 
’iftfl^s('i«'bfe) I mi^tusi 

C^it^l r.*r^ <1^^ ^f'Q I 

f,5f^t (71, <?( ^tft ^17\ ^t?7^ 

^'S■^ (71^ ^2lt?rS (ff^'l-C^^ ‘SltC^ ^ S^JTPT’ 

5^^ ' ^'1 ^r.5^ 



I 

^rstc^T^i p?:^ g^^Tj , f<f-$. 

ot^i ^'»5it$c^ ^rft I ’?Tft 

I ’^tft 


vi3<r' 

c®rr5i w^ 


\ 

A- 



fk3l^ ^ W^'Sl i'^STNfrai— 


<i^c«i ^ ^f^«^>2t^t^ Ftfe 

r.?T^'®i& *rf^»rr#t ’^ts ^ i (5f%«, 



(Electro Magnet)^ 1 tTStC^rW ^«1 

:$TC5 ^ «itf^; 

^ «tt? >1^^ ?rfe^; ^fe 

^*<Ttrar ^5^ ^ 

'sreii ^ I ^1 

^1 ^ ^C^I^JT 511 ^f%C81 
5il ^ ^f«T^ ''5f^<^ s\-^^ 

#tFl r.«it5lt ^irl I 

r.??it^'^i:^ (Tj^ 

^^4'S C •iB'Q I bV4C.^ '®rt'®C51 ^t'St^ , 

CWf^^ ^ttC^, 

t5f^ ^ ;Rtt I CSftC^ 5irf^C?l'8 

nt^’t ^nr I 

s—'s <s\\^ 

*ff’5p:«i ^«i fV ?J^wrsi%5«i a, tiMr 

fsR:?f^ ^^t'Q 5^ 3if«jt^«l ^ f^T^vS OT’ 

•sTtc^ I ^:®V.^itf%«p i 

^¥ f^%l I 

-rf^ ssr^tn^ f 7f5i5[ p3f:| 3\\^ 

I 

fif^JP?i ^1 ^*»tpl (Compass) ^ ^ ^TTOR ^5tc^ 

^’ll ’TtJf 5rl, (Compass ^£|^ ) 

c^t^i'Q <*itc^ 5ii I fesj 

I i5tff%^ (?pi:^ r.5i f|3f-n<ir ?%tcw. 




ISO 


^st ’n»iw «lT5lw '»rtC5 I 
>l»t <spf^ ^ '»i1w I 45 ?9W* 5tff%i5 





5«»r^^ fsar- f?5rTf»^r 


"SfW '3^ ^5TC^ t^'©'d* 

I f- 

^ f^f%n 

1 a 

?!?:?( 
9% c\ 

^51? ?t‘5fj& 


C3i^^ "stTPi^iI thstif I frp 

"srsut^?! ft^'9 3ltftC'<T ^ I 


s ?r'Qg?r^ JT^if^^t^rsN 5ff«(^ c^tt^ fsr^ 

^«b-5T® fe3i vSt^ff-rs <iltc^ c£l^^ ypET^ t>1<^F®fe 

f?r, (71 firl '^%-5 ’i1?7I I 

^ C-5fT?it?|5t^ { Eing ii^ ) ^IfTC^ 




«rti:^ j t^l ^ sii i ^it^t^®! 

( Marmers' compass ) 

I 




>88 

o—'*• • • ^ 3TOt5F 

♦ftaiil I W9, 'Bi^lf f^rfw 5^^*^ I 

5^16 CTff I vmn CT3P fsw^^ ^9j (m 

5tw '5ft?p^«i is^ \ 'sTfsrcsi «if« jn^ ^ 5^C4^ ?rrt 

1 f ^ ^ntCT cA nff'T® ^ ?tll I TfWJ ^^51^5’? ^t?i 

5Wc^ •sfTf^ 1^ ^im ^Tf«f^ 

^f?prtc*i ^ ^1 I wi ^ 

«n3i'n f^ ^fTpii '21^ ii^icf I 

a I ^ [> fv '©‘I ? (\\ hat IS .1 n.itiiral 

tiiaifiiet ^ V\ hat aie us piopcttu s ^) 

5 I ^jfaw C^ C^'^ <21^5 ? Uf^9 f-^ 

^ V (How mam ditfeicnt shapes of aiuhcial m-ijincts an 
then* ^ State the diffuent uses ol diflcrcnt shapes ) I 

o I 0]^ gw^'^f?r-r2 fV sn ^fm ? 

^ * (How would >ou test th.it .tn iron rod has .uquin d 
magnetic properties or not '* If it is a magnet find out its poles) 

8 1 <£|^ C8lk*mt^ ?lt^, 3ff1 JfPTS Cif^'t'S I 

5'5IC^^ "tf% ^8 m 7 (Illustiatc w iih the hi Ip of a dia- 
-,1 am in how main wa>s can an iror-rod be nugnetisiU How can .i 
pel manent magnet be dern.agnetiscd) '• 

« I ^3T?I 

? (VVh it IS an clectioinagnet ^ If a soft non rod is used instead 
of .1 steel lod for this purpose* what will be the advantage ^) 

<» I g^-nf^ii ^irm «f^ ^fm ? (How can >oii pro\c 

magnetic mdiution ?) 



1 


I ^ I (The earth is a magnet Explain this.) 

(^f^S 5>9S ) 

I eniBf ’St^prt^ ^ g^[W ^sjt^«l 

^ !||551 ^ *11 C*R ? (Why does not a magnet floating on a cork run by 
the atti action of the eaith i^) • 

j» I firr^ T ipfcj fr t 

(What IS a compass ? distinguish between an oidinaiy compass and a 
marineis’ compass) 

*rfN‘'ni ^ ^ ? (1 o sepai ate the poles of a 

permanent magnet it is bioken into two pieces What w-ill be the 
consequence and what do you leain by this 


Tf —:>» 



m 

'*rt4lc*f TO TO TOt^ C5ff^^ I c^i^ 'STtriartt?? 

^ 'srtf^Rt^ TO *lt^ ^ 

^ , ^ftu® *if^l t±tt% ^t^«i ^ I 

I dlU TO ^ ^srW^^ WS 

^s^rferl I TO 

^t^, n«r ^ 'srtcsrrf^^ ^^’sr 

’^f^ froc^, TO- c^froTO 

b-fqc^ctc; c^<srtw ^frocw, bfqcro, 

^^(.'Ag^, <i.^ btt^ 'Sf^t^^Q 9|^>( I ^®1%<S,'£f^t5 

^ Wl '«fTO I CFf«ri 

3|t^^ I 

(Electric Cell)— 

^¥lTO ’Itn ^ I ^fsvOT '2r^« 3Tf5T- 

WrfTO?l v2jrfft«R I C^ ?rtcn ’(ttf^^ 

^sotf^^ , ^t’T ^ wtc5^ ?rt?:^ V vQ«i ^sm ^rs i 

TO TO^ Jitcrj 'srfc^ "STtr^ irtPi^ ^ 

^ifgc ^ TO I TOTO OT wrfro^ ^ Fife's ?n j 



-pitirfe I FffsirN Tfm cwR'q c^ ^ntR^ 

c^ ^ sri »rtT:^, <3}%in 

?rsr i (71 Wars wtPr® ^ 21 ^ (7[tsc9f 

Wt« ; 'Src’fft^ m Ftf^^ I 

(H^fe ^ fW^tfr*r ’itC3[ 

w> ^^«rr7r 's 

jf^ ^ «Tc^ (7i5r ^5t?7pr 

^ftWri <5rtc^ ^ii^N ^ ^fe (7R ’^itPmi ^n <?rrf%c^ ^ 

^pWtI ^it^tt^l ^'S (:>«js fssj) I 

'*atWs< ji^s tt^ ^i>i1vWp faRrf^ ^c»i -sttiT^ 

I 'sr^vm^ v£i^3i ^ 1 ^, ^»r 

ii^ -stc^ f^1 

I wsp«l ’tc^ (71 

, ‘il^ C5 !t?^C<^ 5fC<fJ 

(TfW^ c®ft5|< ^itWn I “stij ^ 

^Rc^ ^ , 3TC5f ^TC^ 

5|t<rt?«l ^5f^e> C*I^ (Simple 
Electric Cell) 1 ^f^-vSt^ 

^SWI ’Its FTRt^ ^ J 

^stsrt’i (71 v2it^ 

w ^tRw <*rtc^, 

(71^ ^ + (7I^ ( Positive pole ) vQ wtiJ 
ftat—^•rrt*l (7191 (7!i:^tft^ (Tipp ^1 —(71^ 

( Negative pole ) ^ 1 tsutt ^TtWs C^, (71^ 

(7TC-#® (7W^ ftc^ I 




>8br 

^ ^ %l CW ^%1 

3p5i^ ^f«RP sffro <?ltf^c^ ^fev^ti? 

I ^t5i1^ 

?i5 ^v^£Rt? "^rtw I 

^fe<?.>CJi«ilfc^ ^^#t ^tf^us 4^?:^ ^«fj ^c«fj ^tsrl^ ^ft- 

5Tt5tf'2r^tT7R ^tt^ 

I ’sit^ ^<il1 

C^t^tfr-nc^ I ^f%‘5,-(7TT:5i^ 5lt5l C^ (Lec- 

lanche's Cell) I ^fe ^5i s ^ i 

^«(t^®r5 f5TC5^ f^CU CTf^fsT I <£lt ^VS^US 

t^*lt*fC^ (Sal ammoniactfi^) ^^I3f^«l 1?N ^ 

’Tt^^ I 0'\^t csfc^rfe^- 

iStT^ I ^t31$ T^IT^^ C^<S '« 

f ^ ^ I '?ITWi^,4i§tt- 

^tt^' ( Manganese Dioxide) 

^’^i, 

MPpii ^ I 

'©*’5t^ ^IW t5^f5 (Gas 

Carbon ) C5^1 if'Q I 

I S[ffe ^ 

^sfxcs. I ^f5Vv2r^- 

^51 Ff^-m f^-fiFfc^^ 

fertir CT ^rtf^ <*it?:^, ot^ ^rtcapr W 



i > *5?? —C9W9ITN (.JfSf 







^*h ^W^'® c^ ^1t 



fki^^ ^t^«i ^ t£i^'t^ *2r^ 

?lc5TW^^^OTi c^fffRTTUsi^ 

(7\-s\ 7^ -^f^^rfc*! I 

51^ c^ (Dry Cell <tq !(:>>> 
1%c?l) I ^51 (?|?fJfn'N OT 

^i?r f^|t ^1 

*5ri?i f^PTi 


5 5 J^R (?f'«^ ITT ; 5I<fT‘ 

CvSrtr^ I Tffsic^^ TtS^tCHS^ <i}^l& ?pst^ 




c^^ife 1wi c^f^l I 

’itr.-m Ftft iSf^l c^irsH 

^1%Vs2tTr5 “STtC^ I 

^ft C^Ft=l "IWt’f f^^C’T 

!^sr «il^15 f51[ CW'Qlfl I 

^ f^m vf 

twt^ WN C^ I 



C^ fo3i-“^ C^if 

^5t%c^ »f1^ ^ m I ^srtc^ii 
^®rf!^, 5t3Tfe'® c£l^^ 

>2W^ ^ I ^ ^t^RtC*n 




o 

(Dynamo) ^ ^a ^ vStiRtCsrI OT, 

( Power House ) ^ ^ I 

vSHTit^ I >rt«rl^«t^ 

^$1^ ^f%i 1 ?rt^ Ff^ 

‘Sf^ti:^ <il^w-q ^ “^tc^ i >i«iT fen 

5T^ <1tc^ ^ 1 c^ ^l?fT 'frll 

W®? ( Conductor > 

^?IT fim ^"TSW^ ’lU^ ^1 

(Non-Conductor ) ^ i sff^, ^Wl, #t^- 
CW5, ^ft vSTf^ ( Porcelain) 

C^, ^rsi, C^ ^®TSW, 

1%^ f ^ri "srfcf w 

cq C5Wf^ ‘S^?KT^ 

^^'S 5qi c^-r I ^tf5 -sTtf^Kn ^ 

'^5* «rtc^ TTtfec^ tt's^ri ^ 

( Shock ) ^tC’t I fk% ^ ^ 

-r^ 5(11 

^ csrt^ ^ =®3 ^^-srt ^3^1^ fwi ^‘5. 
nfc^ j ’wfqsc^ ^ ^ i??c^ f^i ^ 

^ ^t<5tVt^ I 

i2r^5( ^rft i ^sw®* 



tin I ^ ’srf^ ^IW® 

^ «ntc^ I c^ '5rW?r '®Ki ^1 ^ntf^ c^- 

•sttc^R ^FT ^ I 

^ s—(^) '5f^V(7T»T ^ %1 

i 

'SfTt? 5t«rtt^ ’il^^ft ^'Nfe 3f^ <!(tc^, ^ %l 

^ ^ I clt^. ^ t#!c^ ‘2f^tf^ 

’l^’i ^ ^1^1 c^t^i sft^T I ^t5l 

(^) ^'N t5 ^tc^ 

^Fr w^*\ 'srR^ (TI ^ 

ftn ^ ^sTtr^iFF OT I ^srFre 

'srrc^ ajicii TttPfi ^ i 

^ «aj[^ ^tt ^1 ^srfe^ ’TTiTf 

?rtf%^ c£i?si5 

(Bulb) ?n:«fT tN 1 ^ I ^tc^ Wi 

^srtc^ |f^ f%^ 
w vst^tci^ wi t^1 
W?{t^ 'SltCerl OT ^1 v2rN ^fWlt Ciff^tW I 
(o) (n^ ^‘tua ^ 

(7m^ ^ ^ ^ w:^ 

^ ^ttS^ ^ (?f^ ^ i 

*rf^1rqT 'sf^ fem*i ^Ptw 









I «PC«l ^5T ^IHTl ^ 

'ATS m ^ 'S '5T%W5T ^ ^ I 

TO c^ V|t>lt5[p?^ f3Rl ^ ^t^1?f 

c?Tr^, ’st^rl v±rff^ ?rr^ -srar ^ i to 

5tTO? ^tc^ I ^fJ^ft 

^5^ Tl ’ItCSi ^Wnfevij^ :5^«l (Silver cyanide 

solution) ?ff^ I c^ 5t^ ’St^tft^?:^ ^[fwl 

*« «rt^ ^'hBt'sit^ 

»ti:^ ^tf^ '<^ >^1^ «tC^ ?t'S OT (TT^f^ 

;5^«i I «tc^ ^tc3j^ 

Wt'S I r?l ifvQ ??lf^ 

■srrci TfNQft^^ c^t^r ^ttMK ^'.^c^rfe c*\n 

^srtc^ 

C^?T I 
3n:sfr ^f%<!,v2i^ 

of«ri ^rfe^ 

«(f%TO • 

JT^ OT 

I 

^e.-‘2t^t^ — 




id© 

I ^ »T^ vil^'Slt^ 

vfi^l& -sf^vc^tOT <1 W vsftc^ ^ir I 

^ ^tc^ (?rt^ 


i i «5f? f^ 5 flar -’srtf^^rtc^ni fro 

®tf:^ c£it 

^f^v(7n:^^ cs^c'^ffe^^vsffm cwr 

^f?c^ #1^5W ^ f%^ 

®rtf^ JTl I ^ fel fe^ 

Wr^r ^1%1 i!rt?fe^ I 

vsrr^ WT 

^ ^^^ I ?f%«i 

^^^r:?pp' 8 ^^=5. ’if^^ fe^ 

^rrtC'-ji:^ OTI '=5f^‘5.^tft ^fe %5 '«tc^ 

^TtU5 <trc^ I ^ ^ CT, ^'HTT ^5f^^-(2W^ 

^rtf^OT Ff«*Htc< w«i ^» 

^TR ^tf^RN W ^srfP'^W?! ( Ampere ) c£|^^ 

I ^tW\ ^t,—-sfCiT OT 

(??R C^rt^ 

^fsi:©?:^ I 3^^! ^ 

3Tt^^ » 






^(tS 

5%^ f^ <£i^ u%9T ^1 c^t5( 

^1 ^ I ^%i 

^1^ 1 ^%1 ‘^e,-irt^^’ 

(Galvanometer) i 

^f^«,-^^—*3ic^^ ^3TC9r (?[, ^ 

c^’K "stiTnr 

■^f%<5. C^lW'Qfe Wtft I^C^ ^ f53j) , 

^Tfl!F«l <J|t7:?f, Tf^fers p^«R^'« ^f^v 

ismt? ^ C«rr^ I ^V«2f^tC5^ ^fc^j g^- 

(Electro Magnet) \ ^V 

g^ Ttfl gw^ ^ c^r^ I 

^vg^^ I wvQte ^\ 

C^5Jt5f, C^%Tt5(, 

‘^tSRtC^ri' (Dynamo) ^rjTS(^ 

I sf^''5, 

»ff%5 7f^ 

I ^ c^TPrt^ ^5tft 

?P^, ^‘Jfl, Fr»R 4?T% ^<?.-g^^ 

Tfsrt^^ ^ I »r*w c'JTtsit^t^ (?rWr 
'9*^1 cpfc^ <if^ ^ c^itctu ^^5rt?r ^rsf to 




^1%<s 

CSW C^ ^5r5Tf^-*ff%SFf«^I ^#5^ 

cstW^ ^1 ^?r I 

(Electric BeU)—^5(t5r^t5T v 2 ft?r ^fwr ^ 

'« ^f1Cff^ I fe3j 5 

I c^ (?i*fc^i (j\V^ ^ ^5^ ^srtrw, 

^ f5l%^ vSl'Nfe ^ 

^it^tc^rt "sitc^ I ^ ^ y[fl^ 5 ^ 

I C£)^ C^5¥^r.^^ v2ft^ C£1^J 'il^t 

c^fg C?it^t^ ^ ^ 7[ 

JT*f^ ^Tci I ^ ^ f, 

^^*511 1isrtc^ I ^ 5t f5l%^ 

■^H ^ I ^*1 '9 ^ f 

(Bell-push'ii^) ferl '^1%'?. 

^i«a 

I f^?t 

^*t5l c^rt^i 

m i 

nfifR I ^ilfw C^ ^ 'S 

iiWR fgai—^ ^ ^ ^*151 

'srt^ 5n ’itf^l, ftt^^ 

(Jf^ I c®rt^^ W^<i1 ’itsf 5( ^tfe ^ vii?^ jrf^ 





:>(t^ 




^ I 5 tw 

■srTiffe ■srt^ *r^^ i 5tRf fepf^ r, 

s^’spejV^rt^ ^us orr^ i 

Cfef%art^ (Telegraph) 5—'^^sstfi???- 
^f«l ^ C^:^ff| %lt^ C5^1 

I ®;lt77)T 5i?rtf?\ (Scommenng) ^ 

^?:’?r=T ■S'Krs ’^TWl f^«T i o 

®;fet77Jr ri^ f^^Hl 

C^^«l ^ 

’TT^^ 1 spc^r ^ (Gauss) 

s (Webber^ c<l^“ cfeirf^ ( Stemheil) >6 

(Wheatstone ) w:^ 5tf'S s ^ i 

nt^ ^ 'Jt^rfs^ c5f^5it^ "slTtCR 

^?:«fT sii^z ^ i 

(Circuit), trtCTS TfCR ^Tt^t?:^ 

^2F1%1 5tf^^ ^f%;^ ^ I 

ftft\r S'-“(;<2l^^^S ( Transmitter ) CT ^CR 

r..f(^«l R I T^ s--(51t^?P-^ ( Eeceiver ) * 7 :^^ 

515«1 ^’Tl R I 

£i^i^ ^%*\ -srt^t^ f^f^TT ‘St^it^cT R I f^r^ 

'Q 5]^ ^ip ^£f^TOT cw«i1 ^ I ■5^?:«rr ^f&l c'Sf^-sit? 

(Needle telegraph), ^ ( Dial telegraph ) 

"srtf^ C^5Jt^ ( Morse telegraph ) I 

^ C*f^ C>lt^ ^tC^CR JT^1r.W1 

■5rf«f?f ^bPrs I i? 'Si^V^ ^icR ^ttf >2r«tt^ ^ I 





W\»t—(Circuit) S—C®T!|^ ^ 

OT ^ ^ ^w( ^ft CvSitR^s ’^rrc^ 'I? 

<ft^ ft^Mft^ -m ^ 'qc^r 

«rr^ ^ trftm ^tc^ ^siTt^r 

«(TC^ I f^tRtft^ ftojnsj c^ (ftf^sStt^TF 

C'Sl^^l^tC®! Cv2t^«l fTf, Iifw «lt^, 

vfOQ^ 3^^ tr<n «m7F «(t^ <ft ^ift^ 

^ttc^ , ^51^^ v2t^5 3fit?f I cijt^ir 

fesrWft^ I <s\-^ >ff5^ ^§r "stc^R 

^ St TO5| *fl^^ ^tft^ «ICH4 

ot'8^1 I ^f^ft ^f^^tft ^T?t< I ^TTi^f ^fff 

^«1T (?Ft«r|’'S ^ ?ft^^ 3tc^^ 

^«fT ?t^i ^tft^ f^i ^ 

v2(t?75 ?Ff!l^1 53JS ( Circuit; ^U[ i 

( Line) I ?rrft?[ f%T5^ 

^sW« «rr^ 'stc^ ^tf^i ^ ?? i. 

v2trsc^ ^T^i (TrT’r I 

f%^hlt\*t—(Transmitter);—vij??(gitn^^fsq 'S 'sr^l^ 

>2ttC^ f^“s ^^ft (Lever) w.^ I C«T^t^«T 

w ^^ft (Axle) «rt^^ ?f35T ft%5T ^n ^^■^^ irt^ 

ft%¥l ftc^ ftfe?rl ^t?r I r5^i's tJtrs 

'« k^ ^ -r?Ff I >2if5 nc‘?r^ 

Jift^ 'Q ^f^<?, c^f:^ 3Tf^ W ' 

^I^f^5t<»f—«5jt^ ^ (Receiver) s— 

^^ft ^fc«r "STt^^PtsT ’ftc^ c^ c£)^ 







vSRt? OT *5^ c»r«i^fe 
-C^SR^F fef^ CT *Rf ^ *Rr 

^tR 1 kSi7[% 7[«R ^tf^(i, .2Rt5 I^irl ^ 

*t5%W ^tC»T , ^ ^^tc^'« C'51^?F ’CT <£i^ 
irR *Rf ^ I 

fe cfeft«5|t¥ ^ I CvSR^ 

^{C5R »r C®r®tC^ ^5|ft ^ ^ I ^ 

OT ^US '^rtpl^ ^ fw^ ’IC’ir (Line) 

^ I ^’IR 'Stc^ TO t£i?Ft5 ^ ^ 

C^t^ I t£l<Ffe ?I«fT fw^1 



iis»TR*v f^—cfef^sTR, '^i’n fi3f—d^5tR, «3rr^^-^ 

TO *Rf ^pft^R C^R?:^ ^R^'l 

C'iR^ SIR ^ I ^MR 

jtRt '^^] ft^ri "sl^^ (Tfc^r 

c’tic^ I ^sp!? I Cv2R^^ fro 

(Tlt^f % Vi , ^JTTR tSNc9! I 

k^, ^1 -Rf JTSjtc^C-r ^W»fR ^ZWS ’Rl R ; 

cfl^yRT ^ TtC5T ^ft=TR R l TO 







TRat cfefiiartm ^^1 
A ^'sp’lfe ^ ‘Wl’ 

n JTc^^ ^ c^^r?Rt3i 'W' *r^ fwi t 

I ^Svii^r ^ ^ ^f%l ^5(51 ‘Ant’ *hffe I 

t£i^‘s ^1 Jir.^ f^f^RTi ^c»i ?rt3j 

5|R 5?:^ I fer -ii^fe f*f?i1 lii^i; Wl ^fi^ c^«rf? 

\ 

I 

s— A = ‘- 

]5 = —... 

c=--- 

D« -• 

8 —am ^ ^ ^rs nt^ii I ^ -sr^n 

c^ «rtcf I ^irfc<? w t^1 5!^ TO, 








Tfn m \ i 

?c»i W, '«rMl ?5ii, ^ I 

5^?^ lf^ 5W«1 «2PFtn ^ \ <11^ 5^ i«l?5j5 '?3j 

^ NT’t'® nf%nt^ 5^ 

41^ ^ ^tn I «TO!* 311^ ^^1, c^siait^, cW®iRt^ <sfffs 515 

^T5i5t^ OTf^ m\ ^tri I 

i I ’^IS! ? (?[ C^ <11^ 5R ^ ( What IS 

.in electric cell ^ Dcsciibe any one of such cells ) 

^ I ^tnra ^r«(i f^i f^l pj^csi 

C^l^ frfC^F ^fsirscw "^t^l ? (How would you test whethei 

electiic cunent is flowini? through a wiie ? U it flows, fiom v\h'ch 
diiection ^) 

« I 5(r|5tt^ ^ ? ^1 <2t«(tR® C^ ^ 5^^^ 5fl ? f4 

^ ? (What IS an electio-magnet ’ 

What are its main uses ? How its strength can be increased ?) 

8 1 f53f f?*11 I (Desciibe 

the piinciplc ot an elcctiic bell with the help of a cleai diagram i 

[^2 fi; 5J>8.] 

« \ fl3| m C^faisn^F ^51 W\'Q I ( Oesciibc 

the whole sjstem of a telcgiaph riicuit b) the help of a 
diagram ) 

<» I ci^3tt? K\^ fitt® t '^ T 

(what advantage do we deiive by earthing the terminals of the telegraph 
circuit ^) 



Frt?H 

fiiJSf 'S ^e| 

f^f C"U5^=1 ? f'Pf '^fi:■^! ’itf’i?! st^i ^'Prql ft'rfe i 

CT’I JiS f3[r»fi ^’v 'S sqcfj 

\ 

1 (Magnifying glass) 

wf^ir<l r-i, c4te 'q 

^4f^^T"iN, 

qt<i >i5f^ r.^Tfs^S'^fq isjffg 

55*^1 qiPi'ii ':nF^g‘^i ^\fEm '■'rff'Tc? I f-iif»r® 

^rq (Test tubefi ) q|q^frt\ 

wtfsrq ts-tfs (:^ i 

fs ti fw Irf^^ii q^q f.qVg^l 
< irf^«i q'4^s I 

r/^cq qf^^i ^itf^r.® i ft2R:«iq to 

c^t^ s n ^itt i q^«j qfi s cq?:q 

I ^ ^1 qwt7''2f^ to a 

q?r< ^t^trT first ( Mixture) TC? l ^Pn 

^qffrfq^fq^ ^51 c^(q qvft< to 





'S ft»ft^C5T (7f«l1 

I ^tc’s ^tfii f3f*rt5( 

^ C5f^l sR^r ^tf^ ^ 

Tt^rji:^ I w ^651 ^ ^^tcu ^\U'\ i cro 

'<f^ c£l^ f^lif ’t?tC9|^ 

^#Tl nft^ TC^i c^f^li it^r.^ ^^l^rf^T- 

’f^^Isifr^cf^T ■sr^'^ts I 

ftsf f^f«ii ^tiM f?r«n I 

^pl»f fef ^Pft^f ?tc s f<r»g fe’fh's 

■jrr^fCTpT -IMT f^rK f ^^-5 | 

: I ^t'S ^t5lt- W C^t*T srt^iW W 

f^f*r<i ^it^r, fT'N'ii '(■•’R r,^t=T f<if«5i 
^1 ’i^K ftf^lT ’fir^, ^’i^f ^r® 

-iw 

f^f*w I ^ts '5\iw\ ?ft5rf'53i^ 5i5r^^ tft^l 

^^(^5 I >ffvr 5h "51^ riTif 'Tf^ "s^r^T^ 

^ I ffprl c^t^l ^ft^1 '9 

^’it^ I ciU^ 

cw%iw i?i<?i 'Q^rt^l v 2{^« >ns]ir trtft^l 

C^1 ^T^1 I ^t«T 

5 tfiRrl ’ff^l 

WM\ , «rtf^iri I ^t^“ 

^1^ X3 ^ferl I 





'Sj 'Q c»it5tg< ^^31 f^f%l 

^ft's I ^i?r ^rti::^ 

^filtrs «iRf , (?fta ^ 

'isft »ftPW “sit^ ^srR^ I 

<? I ^tf^T « w Pnrrcf 1 

\?\fm\ ^t^1 5t^l , ftif^ 

Tt5t^ i? ^t‘'fSF »*lfw^l ¥R5(C5!<T ^Ts Tf^TTl 


^^TttTl wj-Q I I5tf<!'i^l ?ft« I c^tPr^ '^if^ 

^-R5(rci^ ®rfipi| virf^-?;^ fbpR ^ 

^,tC3i 5tc< I <i:i^5T <}tf^ C<lR?f ^1 '4^5[ 5io|^ 

^tll) ’it^l ^ ftf^n ^51 

<“'^1 '^R^ I wi ''\^\rA 

■5[^ ^^rt< cn ^1 ^ Tt^i ’^JT^rRl 


>1^^ C7\^f^ #1'* 5tr.^ I 

& I '2ff3P!t<l ^f^l— 

f^ w,m ^^5 

c^m 1 

(Watch glass) | <1? 

f^-lR?n 

^ ft-IRsTl 




Ft^1 ^TR 



8 




fT^I wtQ {'i^% ffen) i Jq?:^ 

t£)^ Hf<^ ?t« I ^ W ^tC5TC^^ 

(i)^>2f^ -rw ^**1 ^c3i^ ^\c^ f^r^ *fmi Q*5t^ 

?i^ ^fi[^ ?rt^^<r 1 -rf?! cf 

%55T ^rlCll PWCF I ^fes? 

^ ?|5ii ^fjt^l^r ^t^r?r *fr^«i 

uq^“s iTt^ 

(Sublimation) i 

^Pf^l ■Sfqr^ -gfC^ If^ ^ HI ilHH ^frK hR ^tCH 

isr®m Ht^ H1 i£lHH nfs"? f^r^l^l ^CH i? 

ftF?f* -SfCH CrftHi "^’1^ ^^1 ^tH I c^'^1% 

k\f^\ rH^f% F%1 HtH 

Tr^TH ftTi ^1 I ^f^'Q 

fct ^H1 ^tl Tit^i cMH^1 


HlH ^C5i f<r^ ^tfq ^fst3*Fi c^f^*n ~^ff^ f^'u 

s»tq Htf^c^ '5^'^\ c'‘'i[<?ii ^P\\ o:^ I f’SH 

ft^1 '3*^1 frstt^il 1 

^5tcs ':"r^, ^tf^ H1 ft?:*! h 1 i 

tilH'fc 4TC5H Wtz^ f^l 

CH'RpH Tit® 44fe ^ W Htfes I CnPlCH 3F-s»*l 

^t5(i ^tRus?;^ I ^7[i{ c^ H5\^ ^ 

Hi (T^H, Tv^DH ^Rh^H 



«iitT 

Ts '5ttT? I ^ltl?'it^'S 'ilTl^ ^t^il ^fc? I 

W51« ^*?:'® W-W "sif^^l ^'"C'S'^T I 

f%| C¥%i 

f^’^l '5!^ 5ilf5CT5 I '£i^ (.wRt:'? ’^itsTl 

^ 1 A[im 1><ii cff^^, ^<i«T fill I 

5^5 ^^*1 C^Rl-.q S^ Wt« '=Si‘t Cf^^n ’Tf^ ^ 

^f?f f.^t«n I ^5^ m, ^Pr ^l W.3T ^%1 ft?ii 

N 

-srw^iJ I CTt'i s fsffipT ^T?:^ '«f^1 r.^a^ ‘#itI «rff^ 

fi7f^7{f5 Tr,^5{ ?t‘'ir/;^ i f.l^ fuf*T ^l ^<im ^fiolvent), 

f^f^ ^ '^.W^ (51<T (Solute) f5fj[ ^l ’q^®! filfa'i- 

^1 (Solution) ^el1 I r.qtil, 

f^^rt^fST, ^qtTTf 2r-^f!; :^<T 5r/:?i i 

W^ rfft^lilT ^^pT?ft^ 5tci^ cq *t=^trs CM*\ Plf^ ^ ^’tl 

^1 wi=T 5?^ rq-r ^ cr-ri 

<1\^ , fV^ '9t f^C.^! <:q^M <ir( 'SIC^^ T5 

=TC5 'i]q»s ofj<rte ^''Wc^ -Sf-q 4!?^1 ^^rq <«iiT qq'^ 

'it^, T«H Cft’11 ’<\\^ ''ifrsi i?*^i «:5l f%- ’iftTl I 

^>rq wc-i ^ 's*^i 3f^T f^q i 

-Sirq ‘Jtfql^Cffq^l qtf^ a, ‘^ffqi 
wcq i ^q'< ‘^'il Tt^l 

^^cq ^ttql '^fq^t ql5r i ■Ks cq -^rlql ^^cq 

fqftc'S i ^cq 3 Pt ^ qt, 

(Curbon Bisulphide) qfqq ^q '©fqql qfq I 

^t^N^fqicjfq^^, c^t^r W’fqcqjwq%qi ^ c'ftq ^sqq 





^ <11^ I '&^«f (7Ri( 

Hftc^ «rtc^ I ’tftc^^ c^m ^U c^tc^ <7[ 

^'«f%si ( Tine. Iodine) 'Q 

I C5tPrS<^Ttft f^ft^^T-ft-5 

t£i^ f^r»5r ^ft^ri 

C^f^n Thc^ fulfil irt^ 

’Her I vf)^^ w«l?f 

^■5 I a r^t^T ifr ■si^^T ‘^i^i’f 

enftfifs C^ CTf^T -^ac*] ftr^-I ^5Tt(.‘4^ 

TOT '£11)^^ y\%fi\m 7^^^ ^51 -<pi?ii 

^tll^ I 

5t^ ^f<^7[i J?5;5it''ri ftf-T Uff^^i '<^V^ F^^u 

CT^i 5rfft?ri: 9rt^ I r^*r ^ij^r^r f^f^®i 

■4^ 

rt^f^ic^ f^fsT 'srt^i .ffft'fT ^cTri? ?ii I 5"^ srf^ 

T^ *ltf^T5( ftf% <?ttr^ 1 -S’qr^ ft5ft 

( Saturated ) :i I ’’fF^^Il-'l «ltsi^5fl fw-''5i 

?fK7i<i icii^ 07 ftf^''tF^^ii 4f^ts 3p5(*r ©!q>ii TTi^r 1 ■sr^cii^ 

^n (?i, ^if^T^t®) ^ l^fvrl 

'SR’sjt^ ijf^ei I r.Tt^ 

yif\f-s 5rl 1 fi^ r.^i^ ®rc«7 ftpr -^i^*! 

©titc^ ^1 I -s:’-.^! ifei^ 9ftf^ i5t^1 

( Solubility ) ^\^)^^\ I 

^1 ^r=fi< CT fSf^ <)rtr.^, 5TOT^ 

^ ^tNSlt^ fel'Q 3551^ ©fqin ^1^ 



I ofmU 

^’srf^i, ^5i ^ic3i^ ^9!tii f^tt^rl I 

^5i3^K Tl(.5f ^ I 

c^l ^i T^*\\m c^t c^ 

f^'l il'Ql 5^ I ^fesr '5fcq 3fflf3 3f^cff|5r 

^^^1 f^i <f;]|5?rl OT I 

c^ if?i i <1 ^^tM'S 

^^9Tr^J I 

cs^ I *c^ ^, 

?tC5 cm ^]\f‘>m m f^Tl ^r> sii, f%^5 vij^^ 

«f& ’iR^t^ 5^Ti I c^fsi^l =5ftJf, r.^i3l 

c^tT^v£i^f&‘tir>i 5>.^ \ 

‘JtTt>il3 ^Ksf (Carbon Dioxide) ^\^^ ‘5|Tl7r i ?f^s t.^i£l- 

r^rsi r.'sitc^t ®itc4 i^U4^«?r^i^^ <jrtc4 i |l^<i 

^s ^*j ^jtw'?i^ ^\m ^ i 

.fl’src*! '''fWtC’f^ 1^]f?f 5 '^^J ^^4 4f^4t4 

CW’^1 s— 

CPr^tl ^tf^, «(f^sitfe vSi-^ps ®?C5f m, f41 

ftft, ^?1% ’llft’f ^ I ^4^ 

Wc< 4c^4fS n^tt’f lErft^ ;gf!f^ =?1 i 

^c^f :^ftf 5 

^f<t4-r® f^irt?^ ^I1 ^T41 (Decanting) 4^1 

4t4l 5?ft4 !Sf<n 4^t4tc?l I ^?:5! 

5rr^tft«( ^t?ri I f4Ws*r wc^ 

«f^ =Bt>l^t5T I c^t^ll m (M^ ’TtC3i 



1^?T1 


^tc^ T>if%Tl I W#c^9 <ii^ ^'C«l^ 

3TW 5rlt I 

'8^ ^tfftsr^T # 

5iw^ ^tfe ^pr 1 f^iTfM -^^ iit ^<?f 

^^CqS ‘F? I f^5i^i?:^ 

>1*:^ ^irfe ^tfejttc-® ’1tr.?f 7[\ I (Eilter-paper) 

|t=T5f ^\'\ '5^1?I 
’'ifefT; ^hKSf^t SID , “<5C^ 

C'l, 

-rtrjT^ (Funnel) -£l"<*4r^ 

«‘'tr&’<tl dt5ft^ ^>il^^i 

Trf€l l&it^ ^t3l 

^tbUrfS'I ^t1 C^t^ll "^'"(^ ^tC^ bt^ 

fei) I Gf’f Ct ’ifs^TCb^, 

C^^f 'Q ^ 1 ^^ '■'Ip'^'fs ^MrSf’T «[ff<-^'l f‘-i^trjir I 

C^t^ W'fr¥ 

^fegsf® ^1 (Filtration) I 

vilTO ‘C^^tte bt5I5 fsi-n^^l Sfq 

m I ^c*r fjf^ii cff^ cat'll 

I 'SrC^ ^(.51^ 

f%^%i bf^l I ^?t<CT 

^ ^ ^t?r ^n, c^wft^ ^ i 




<T^55r 


^ o\m -^r,-s\ 7\^■-g 

wi1 Msl ?rtft « ■sit^^t^^rl I 

^1, cwtc^ 

(Filter) ,?^ I vs^r^ 

fk3[ c^f^^r, circsi ^rPit& 

I 

fe -sriT:^ I ^’'1’;^^ ^^Ui ^q-^r.s 

Frf^^i ^«i>TIc5 

« T'iT^i^T:'!: ’'iri?T ?ffr^ i 
's W ■S'^i ^tr-s »l->i?it^ 

^<f^1 s 

^1% ''if'i^i u^f I s 

r^'s-i r^1 's^T? 

I 

c^^n f i^tc^ oi, ’itfe vst-sfr^ r.^1 

9\^Pt €fU«fi 5F11 ir*il itr'iil ^lt<^^,iffit’^r^ 

1 U % f^f^, ^^’=1, ^*15 -2f?f5^ 
c^ 3=1^ ^ivft< ^rc<, st5tfvr"i?r^ 

Tlftl-® T(t^ i(i I f 

f6f^, ^TtM53pi ^f^1 I 

*irsfff "STr^Hi ft?s^ ^fi?r 

’itf^ I 'sfi/ c^f^i 1^ 

cii^ 5it^ I iSi^ 

^®lThr (Distillation) '9 TO I 

C*ff^R:^ a, v2ff^t?T v2fTO '« TO 




vgfCq I 

^ ^®T '^V^us Qi S^K f6C3f ^^1 

s2fTffSr5 I ftiife^ "^5? ^tcf=T (Flask) f&[^ 

?tciiCW I ^1 

^ilj fvt'li ^tfnH >R^ &?<'rl SfR^l ^ I 

W\ m^*\ ^tC§ ^i%"!? “Stl^ ilTilp itC^Ti ^\\^^\ SrRic^C^ I 

TO’? 5M <3 f^Rcii. f&r^ cr<i, H'<i ■•T-iil^ ^i^'.i "511^^9 

<il^1lj ^"E siq Ill'll *11*5^ 



.vr^rfc-s ^^N’? i "itc<i f^i 

^Jt'^fft?:^ (Distilled water) ^ I 

cils% 's^-l <1>rfC< <«rtf^C5! 

’? rfe < Pl^«l ^•^1 ^ t 51 I 



^^1 c^f’r, 

CJfP^ ^tc^jvs 

^thirc.^i's a frfjrl- 

^fiy ^istr.w^'^i -s[[^ 

^?ffs f^fi5iT, si^rcfTf 

?tRi ( f53i) ^ 4^*s T%T—^<;r*f^i Tfr-n 

(Cube) oEi<*i Trt^K ( ''^“ fbit ) C*tF" 1' i* • 

^t^?t '5it^‘i:«TMf*r^ ^51 

I ^^ C^'=>\ i £itW.‘^ 

f^f«s[ ^t^ti3f®i C’rf^.CT W~tv^ 




^^^•^ IbH 



1531 

Tft^i 



>^^"n foil 

f zsn vrt^l 


^1^^ £i^^l "^cw I '^mw Tft;qf?[ 

^5l C^t^ Wt^ll ^fqr,® -it^l <[t^ i 

X 

^31 ^*^51 fii*ftt>n 

3f^®l ® I f^^f>f’N*f 

vffC3i Ftfil^ ^t^ife I 





r.5r^ ^‘rs’i wt^n 

%sC5 ( ^9 Tft^rr^f^ C'ff’ic's ^^sf^rcsit"^ 

^fW ?tr^ 

^‘Tr^ Tr\^ 

fttJT I c^i c^t^s ;5^c«i fir^l w^up^ 

'^Pi^r«i ^5tr^ (?i ^«tt'^Ri ^rrsf^ 

Tt^t^i Vft??t^ ^’ftT’T (.^-^>11 m I "s^ifftfr- 

^T f-lRg 5lt?f% *lpl&^ (Crystal) I 

rvf'-'ri fr^itr^, "5t^ c^ 

itshi srr^tf;^ ^ 

^ftrfTtn^ ?ft^l ''TtS’d irt?( I ^Trq 7r^«l 

5t^T ^t^Ti "^""51 fpr^i 

CW«i1 c% 

flc^ ^r?f ^5f 

^t^il 

^itC'-l erfii^rl cil^fe ^51 
^ffe* I c^rf^lR r.^sjvri 

R f^f| a^l, ^f?1 

'■il^ I 

fklj Cff«{, 

3F?i*r c^5]^ <r5 I 

(Crystallisation) ^5 i 

c^, 's 

• t£)^ 0^^ CT ^ft^lt®1 FSrftf^ m 






"iRsTf*! f5f^ STl I %S^ ^cqs 

flf^ ^3Pr ^«Ttir tT^ii i wt^rr^ ^t^fs ^ 

^fes ^Pr:i 5 ^1 ^ ftr^ ftc^ 

nwt’f C^t5T 

’?pfe#r^^M&Tl ^t^i ^1 '^tr.?[ I 1^^ fn 's 

^T?f^fTg4 ^tf^i 5fC5i cw^fwn 

I ft3?-:w^«i *rm c^Tti (A 

*rtvf1 ^t5^1 ^'t-lt^'llR ^f^ir. sr^ I 

TO^ I f^l fbi^T *f5r^tf'il 

I <h fi?f5i 5(1 j[;c?T5 sf5<i ''if^i^fr^ ^-<\\ 

-'WCA I ftf^T If^ 5^. fk% i|1 I 

^tc&i ^ ftfiT r.vfci^i ffr^i wc<n ftf^r 

''^fmi rA\^ , ^ m‘\ nf^^fs ^Nc-st^ tfr<r^i 

nfs’^l f!?f5(^ =^ 

’^its^l I fi?f^ ^Ri "^ttf?{^c^ I wf5fi 55ri 

^'■4<f ^-R^l 5fi 

n^rK ^r^f ^ ^'9*1 m -m 

I ^^91 ''Mz^ ^ 'ii^’fKfn <'\T^Zfi\ :p(«i ^cs \ 
1^35 ^?t<f ^r^-^l-stt, Ft^fs( ^»r?f1 %t^1, ^:?F^ 

511^^17 «(r^*l, ^*1 ^r^?11, 'Srf^l ‘Elf N » ^^*1 ^’Itfff^T ’5«nF 

^f^Ti ^*mf—^>557, ’*fi5^'t’R*i «f^r^i ^rf5i n*fic< 



i8 


?prRRfwi 


JWy 3rt^^ i f^f?l ^ 

1* 

jjijR '^5it*i ^f< *l1c?F w ^t^fPF 5l‘^«5^ ;g^«l ^ i 

3^137 Ti^rsi nf^Ti'Q 

5!fc<r I 

i I f^Sf 'Q :5^«j ^Cel ? ’It'^T f^ Vft'Q I 

(\N Ii.it IS in< Lini by ,i inixtiiK .mcl.i solution’ l.ibulatf then diffc rrncLs) 

51 f5[2} inv. ’Ttpi? 5t^ ^’Tt^ ^4311 

I (Dtsciibi I'lVv, s'lnjik methods of s(pai.ttinj^ the inj^redionts fiotn a 
niiMuic .iiul .1 s iluliun ) 

«I ^fii^rt^*!, '-11*31 'Q >2rf^ i 

(ne',ciibL —Solution, Filliat’on, Distillation uid Cijst illisation ) 

81 Ttt'S ;— 

3^*1,;^*i, TfK 'S’tfiSii 1 

(E'piain the lollowintj with o\,iTnplc —a bolulion, a satiuatcd solution, 
a soI’Ue, i sohent and .i cnstal) 

4 I ^if^^ f5f^, cl^CTl ?|f^:5 

rHsi c^m tiR ■? (How would ^ou scpai.ite the 

intiicdu nts‘.of the followini- mi\tuu-. —sand and su^ai, salt and sand, 
nitic and (halk .ind sand and ramplioi ) 

'to I v51 T^'S TTt^n <21^ trl^ nfc?i ? 

(How cf\st.ils of sulphur may be made fiorn dust of sulpliur >) 

*» I (Rf^, 

’fT'8’11 ?rttt^ ’fta, i 

(C*un powder is a mivtuio of Uttre, eha'coal and sulphur How eacli of 
these can be sepaialed ?) 

► I sii:?! \5^ \s »cr i?ri i lifsi f^is^ 



^ ^ ^ (Name some solids, luiuids and leases which aie 

soluble in watoi Why puie w.itci does not orcui in natuic ’) 

^51 5^3 31^*1 ^f'Q^ f (How a solution of coppci sulphate in water 

may be made ■' How can \ie u covoi bUjjai tioiu a but>ai solution and salt 
tiom oca i\atti ?) 



c^^l ^tr^c^ nfs^l ctI c^t^lrr 

^ftb1 ^C=T, t^-l Citsi^l^t^i |R, ^'tfe >21 C^fJt’I W#H 
'5r<!T^>t5[. ^i\km ^r^f^cs'S m-^ i 

CTf (fi^fe 35®^ 

^t5l ^ I Hi£ fer.3f^ <Tr^ -^l-^ ^8 ''tts^l ^Vi m 

^5I?1| 7[m C^v Tjt^T 1 5|^s, --(f^5l (i:(^?[-4^ 

2(?:»Tf cf,| m, cfi^n "i<m 

'Q 5^ bT<f\ I 

c^ir.5^ 'ssfij ^rfs'ii <Tf^ I c^f5fg^ 

t£1^1^ '<5^R T^ U,t?tr^ ^7q f^?5tl^| 

^ fw n c^5tp9f<n'5ft'TsTt^, 'ti^\rt 

^^51 I c£)’!^C'l ^ ^f^fe M<J-T ^t-ll^ 

"if^l ^*^1 I ^\r-^ s-^f{ ^Rrci c^'<i1 7|[7( c^ 

*^f^b\ <1"<1 c^H I 

^51 ^I’l^ oi v^, ^U1 

^ft^i s ''Itto I c^tig ^T’lc^ ^{to f%^ 

^tw«^ tito to 

2|Fff-f5«lT.^ C^t^sT trf^ll 

to ^ ^tto 5ft'Q I 5[cs<j3T ^91 ^ %^tc3pT m 



f^l I 

1%| ^' 

c^m I <*rW 

c£i^? (TT'sfTO «r1%r?:F I 

c^'1^5^ 3^1%® ?(f^Fl I ’TC^ ^tf^'® 

v£i^ ^ws v2it^ >ii?F I w ^ 

c»f%^ ^ ^1^1 4 «rtc^ I 

5(i>r ■5^1%:^ i ‘2W«I ^f^r® 

Pnitcf I 

^ t^tcvr^ ^ftClf (Vaseline) 511 I #T1, 

^r^CBR C»\^ G »*f ^f^Kl (?iTC35? 3Fjf5^ ^ItR 5?11 (?k^ 

(Enamel) «Ff^G»i'S -^tcil ^ri i isi^n 

^®ltt G^C^ ^TC^ G^Cirtl^lC^ iwt(?l^1, fesf, 

'S Gip^ ^£1^1% '£1^'® 5^ I 

'S'W, ^^1, £1^^ ^tw® <*ttf%c»i 

v£i^t5 (?rtsRtf% ^^ttcanr >icifr ^»rftin C5it?Ktt%^ 



>. tVas— 'm 





ilr 

^ ( Gas-Jar) ^<3j5 i 

^HP\ ^n ’Itcsf 'si^ Ftf^^l 

(i', ?T5 ftii) I cvf^r f-f’^ii 3Fi:5r 

^c«fr -^i^sr 

i5C^ ^1 =rl 
( Oxygen ) i ^1 

^5f5T '®ff^f.'e?5( I 

ii^ SfTC^^ fs^R ■5lf%W 

^^■5 5^51 "srstc^ Ttf® I 

'Q "STs^t ■srt^t'swftc® ^'t ?rw 

C^'Q Cff^l I 

C^lt^^tf^ W%K1 WtSfl nf^l ^tc^ 

^'« '4^fe ^1 Jltc^R 

JTffec»T C#^ g^spi -IW 

<^51 I ^^sit3i ^t^sT-^tt'*(^t^ ^tlt^ ( Carbon-dioxide gas } 
g??T^ ^f%l OT I r.^it^^tf‘5 

^trt^ I (Carbon) 

1%^ ^t^1 \'§s I 

^t1^ ^5t^ ^n 'e 

I c®t^Ti ^1 wt^ I 

4^% (Magnesium) ^tf ’m^?l 

<71 n (7f^ I 





f53r—at^ 





fR\ ^rfl^ *rt^ '9 ^ 

’ttC'3[ «rt'8 I 

^tc^ c^mt^ (Bell jar) Ft^1 ift« i fiff 

fm c^Pic^ 'Q ^ JTSf^c^ I 

<sitm fwl 5fTt^c5r%tsr 

'«rt^5f ^R'ferl ?pf^^ 

^ ftf^ 'sftfe^ ^t« I c^f 


I f^i ^1 ’'rfe^ I 1%^c?r 



'2ji@'^ I '®lf^(.'Sf*T '5fsC'‘f^ ^R'i> '4»1^ 


C^ 5^ ^t5l v2f^ ^StU^ 

^?(1 ^n I ^«i c^®t^i WT c^tst^ a 

^ ^ ^Fl^ OT «tft ^ ^tck 

CSm '®IC*I^ I ^'H*l '^tC^ ^Ft^ (Carbon), 

^fesR ^ ^ 




^ I '««fti(.'arc*<<l 

<trf^^ 5(1 ^ Ftt ^ I 

CJf^ Tftapt^ ^jtR: ^tPic®i ^ ^rt^t^T I 
^til^ ^ 

(Sulphur dioxide) I STf*!'^ 'S 

^ I 

<lft^ ?»f 'it'8^1 

^'hf I iC^ C^ »it^?'N^tt'®i^^ 

^5ff% ^ ? ^twt^ 

i 

■sTs-fi^ ■^Tt^^l ^f^nrs ^tf^ c^t^ 

^t»itfl^^ -rN ^1 i ^fsr ^ ^2l^2T^ ^t<::®i 

'9 ^i util’s I ■«(*R 

I* 

(Tit 'f^sT ^f^PTl ^rff^ I 

'9'^^ ^f% >9f5J^«1?:^ ^’SfT ^t'T ^1 I 

^<C*sp^ ®—>ff^i *c?l « iTF^, #ir® c'Jfw «ff^?ii 1 c^us 
^ ’Tf^ 51?^ I ^’*1^ C^w ^srtCTt^ « ^tl’HI 

^n, cvc3f ^5rrc»iT^ « ^ ^ i ’rt’ii ^t^’it'i 

^fipit^ ^’ttn =n <tTf^c5T C5?t!( «t9f^ ? 5 tci» ^(11 

1%^ stwtsrl 

5 1 <nn TtftC^ ^ ? *rCT (TFt^tir ? (What i!> 

iustin» ^ What aie the differences of burning and rusting ?) 





% I ^ f*rw fV ^1 ^ ^»i 

C’BJI ^ ^ ? (What happens when the flame of a burning candle is coveied 
w itli a jai ’ State the reasons) 

'a I f% f% •rfipfS'sf W (VVi lie, what 

tlianges aie b.und when a piece of iron gets rus’ed ) 

e 1 ^ ¥^e I «Rt's *41^ 

? (Explain burning Mith an example Why rusting is also a kind of 
burning i*) 

ft I ^nrtU (State m detail 

what lonncction iheie is between binning and an ) 

<» I ^ W—(^) 4^15 cs\)^ «i«Q uirnt 

?55 (^) c^l?(tf>H 3T^ 3(C3T I (Explain clumically what happens 

when -(a) a piece of non is exposed to moist an (b) a kerosene 1 imp 
bums) 

C<tti5t^ ^il^tRs^ri I (When charcoal 

and sulphur au bu-nl they lose weight , whereas magnesium jams 
XVeight when burnt Ascertain the leasons in deta.J ) 



^ c«f%rs f^-^—f^af « I f%^ 

^isi ^rwfe 

I ftafr.«i ^1 "IwK 

C^T^T 

C^ f^r«*f« -51???^ C^t^'S 

v2t^tc^ f^W ^1 I *lfsf '®[^«fv9iil 

^?ftc?f^i 5fsrx^c| f^fifi ^11 ^sT'^^i f^r»f^ t£it 

’iWtC’N ^<J^(Molecule) ^-\ ^'Dr^ »t5p1 ^ 

'*8«l ^ ^1 I w t^1- 

f^»t^t ^f%cs c'^^wt^T ^rfe^ c^, 

^•N*^'^t% ^cs 'srH "srsj ^«i fjTf-f^ r.^t=T ‘^»ftr<^ ^fi^ir^ 

'o^H^o 'tfe^ cj\^ '®r^Tf5 '5i?,^f?:^ t£i^ oEi^fe 

(Atom) ^1 I ^ 

5?r I ^ ^5ftc<^ c^ c^ Q«i ^tc^ st5t^ (7f^ 

c^ '9*1 I ^ ^m ’iwt^f 'srif^i^ 

#5rti:^ ^9toR i '^it^ 

ftafc*! Tl 'sf'sn?® c^tfe c^iptfe ^*ft«f I 

f^asf ^ ^ I 

^P'V©f5> I 



C»fl^ 

fW irttS^ <9^ ^1*i1«R^ 

^^rtwc'9 'Q^ ^ I ^ 

■st^r '®^ ^ i 

f^^rhr ^ I 
w^rrc^ ?rfc^ 

v£t^5pr T^us (Tpsfir Flrf^ 

^|f%i 5tc^ ■5r«r5 ^tcs 

(ilt Jf^iTTr f&af—?riT’ti:5^fJT’it^ 

r.«rr^ w\^ <lift^^ ^ I c^rf^s 

^fe 1 M'S! 

(OT ^'ht ^ i 

W5T ^1%:^ I 

^ w ot^ 'Q^ ^ i?l, 3rt^^ 

-sit^ ^f^rs ^ I ^«|s( c»f^ ^ ^^%tsr 

^5tc^ (71 'SIR f ^^51 ^tf^ f^Nt?:^ I t5t^ 

^f^icsR ^t5tc^ 

snt^f^5f?i jrf^ , <CT vg^sf I 

#5rtc^ ^1T1 WPT 3Fff^ f|fi( ^ ftafm ^13 srtr, 

fsf^ c^5t|i7pi ft3!n:®t?[ ^rs i 

'®r%^ ^ ft2!R:«R 

srt^—cll^fe JT^< ^ I '^*1, 




^8 




^♦lW?r5T ^ nf^t«i <iiftc«f!T 

'^srtcf I "srf^ ^ft5it«i 'srf^c^sT ^it^rl 

^n (?Ej ’if^«i '«(fti^ ^rfrs (?Tt 

^f^?rt«i (^*>\ 

f^l nft^itci 

’Wc^ ^ vsrfg^qttec^ (Chemical 

Combination) ^1 i 
^ C^tJT ^ 

(Chemical dissociation ^#?r5 i 
^ (Chemical action) i 

^t?:u 

^ fwl (^851^ ftsi) (?f^ ^ 



i>8«T5 f^—jjtm 


PfTtC^ I 

C£|^«t c^t'srtct I fsTS^t^- 

>(5C^hr y'€^ c^ 

'^*1, ^1 |C=R ^sitST 

(;?rtf^^ {Compound) ^ i ’iTflr.^^ '««! 

'®®1 

^ I ’Eift ap^it^ 5W?I ^C9T f^snit»T 


^ TO Of^ri sr:^ 5??r ^ 



^4 

c’^t®rl^ ^ 511, 1^s’stt^-^f^‘^^ "Hm 5fSfT ^rl^» 

7\7ii^ fcsil ^«ll6c^ ¥5 nf^t«l 

ftc^f ^cs >i^tf^ ^5it«i Fi-«(f% ’itw ^1 c«r«^ 

t£i^t <if^t«i 

c^t^r w\(^ ^c^T 5^11 CTO ^tc*f^ 

^Ic® ft-jf® ^ C55Rt <ltar ^ i 

^C9f C5it5i^f% 

"srf^m ^5ii nrf^— 

>ii^fe ^ 's «rt^, c^t5i 

vsj^Pt^ c^ vst^tc^ 5ri I ^ftic^R's 

^DTpfe ^ ^Tf^ <1iTt«f I 3Fit^1C^T ^ ^ 

v£i:^i5 yfwj^ei 7^ 

«2|f f% VQ ^^lWr58f^ ^"5 1^^ I 

vifc^T^ 

’i%t'i f^l ®.riuF I 

^ 5rt^PF t£i?pf5 ^5^ «it^ 'e 

'*(fti(.®f-5i ;rt^ ^ ^tjtfhj ^‘sC^tcn i2l^ 

C^'tPt^ I C®5R^ 'sitSftCff^ (Tf 

^ ^^1 Tt^'sr 5rt^^ vii2pt5 ^4 NQ 

'srfTOi? c^tf^ I ^ ^“s?7rlc^ 

^^t?ri5r®f^ i?rg^ 5r"^< i 
^^—csrtsf^tP® iqis^ <i?t<--<a}wl ^- 

cTOir 5Tf4?^ ^ srr^i^ c^tf^ ^wt< 



I (71^ 

^[^55C I 

'srt^ ^ ^t^rhrf^ 

(•>) ^ ^ ^ ’i?r< w ^ 

sSi^ ^1 c^tR^, (TPwrtaj 

Cll^3f ^1 Cfl^tf^ ^ I ^iTlupr 

ys«| I 

(o) (TT f®5T ^ 

'^«l 3Ff»JJ< f%B ^ ?lt^ I 

(s) dlf^t?:^^ ^’itffR ^1 ^ ^n I 

( e) Wsl 'srtf^T ^ i 

<lft^1 ^^?7s 'ST^ ^ferfTF 

^t5l f^-fwli^ ^f%r® sn 
»ii^ ^2rt3Rt'QftI^5 ^®tTs^ ^ I 

f^ 'sit^^i ftsj <ilT^ c^Pt^ 

i I w‘r? cffi I i I 's*! 4?pt'« ^%5r 

c^ sn I I I 

^ I ^ntirt^'sf^ 1^ ^ ^’rw *j*(nr ^ ^rw 

I ^n I 

«I l^am^FtOT 5t^f^ ^ a I 5lsC*rtWt5^ ^ w fet%i »s?r 

sn I ^n ^ i 

81 ^’(t?t^f^ (7FH 81 '8s?c5r!i «reptt^ 

'srerTMf^I 4 



^c®i ’ttw c^\%^ 

ft^irt'st ’Sites ^ ^C9i fsa '2i^r$^ 

^lu^ I teit^ ^fec®i 

Rttesfsf \8 ;(t^ ^ ’it's^l , Fi-^ 

^81 'Q 5rR^ 

tR I 

R\s—ntrr<t?F ^fspii ’mt^ ’rt'f c^tfe f^r^ 

»m< 3n I f^f?2 f^l nf^5rt«i ^ ^iwtc^is 

7ji»fj*i ^ ^ Tj^ <n1iFrtz^ ’T'vPri’f i 

c®3R^ fW’f I c^fr ^1 f=^nit^ ^5^ 

f^ I ^t^mif^ f^i m c^\rv^ ^ ’s^fsRl 5^ ^1 :5c®tf«(^ 

^ c?i^f^ ^ ^ "?! I f3F^t^ 

^'st’f ^vs mc^ ^’«r^ ^’T fetf^i *tfi^ I 
'»*) -ii^^ -st^rff^i^ '5»i^ ^p^n 3n I '8«rc5i?i 

t¥^l I 


«iOT)»ri 

i 1 '81^, ^ ^n;®! I (Define —a molecule, an atom 

and an element) 

^ 1 ^Tt’fRst^C^ fV m ^'3^1 ^ ^1 ^51 1— 

^Tt’iRf^R ’SR <21^ ^c’s ?rrf^ ^ » ^flPSR TO fkvt[^ 

(State hy rompaiison ^\hdt happens in the followinij 
case <5 —a piece of magnesium wire is bmnt in a ciucible , the product 
of exhalation is led into clear lime water ) [ f^S iSi8» ] 

«I TRRt^ TO ^R1 >g^f^*ll ?t'S I 

^’TR ^ f^cWlR ^ I (Explain with an example, 

chfsmical synthesis What happens when chemical synthesis takes place ) 



8 I CT’tf^ «t^ai fV arre? 91*^1 Wl ^ 

fW I (Write what aie the differences found in a mixture and a chemical 
compound ) 

«I gPT «f»i cif'e^n I t% orf^ ? ^8i f^F <tt«?il Ttu 

■«T?i ’m«l—farai =n (Thf^ ? Watei IS pouied into quick lime What 

will you see ^ What wmU be the resultant pioduct and what Pie Ibe^ — 
mix till e oi compound 



’tffW 

^?n v2rs^^ f^i 5f%c^ ^ ^11 ffei cff^Ttf, 
(?rf5i?tf®'^ ^ fro ^ 

f%^i ^ I ?[t^^ 

^^“ffec^ 'cri^lOT^ lOxygen) ^ ^1?t« C^tf^'^l?:^ 

^ ^rtc^ (7f«ti I ?ift5t«Pii 

,£[3T7? ^ o m fesf c^ f^^c| ^5t2^ Gff^t^ c^, 

^itrs 5 ^ 

f54c^ ^3i?r ^51^551 w.^^ ^ 1 ? 1 ^ofi^^i 

(Tff’nTS (7r, (7[1wf\^ ^ ^c< ^%ffe^ 

i "sfN-r T ^N*rt ■5rf%:®r5T ^ 

-I- ^‘s-i ^r«rt^«i ^ 1 ^fr.^ ^t^fs ^ 

ctTs^ c^ 1^ ’pfwi ’Tf^n cw*ri- 

TEl^ 2j^sK^t^^ I '«it^t^ ^ C^fW •ftfec^T® 

fCSl^ ^ ^1 , ^'A'^ ^ I vii^ 

-s{%z*^ ^ irt^dtCWif (Nitrogen) | 

^ C^ ’Tspf 

(Phosphorus) ^5ft< ^51 A^ ^fW 

^rfe5 <itc?j 1 ♦ttcar cwtfe 





?t'S I ^ ^ fwl 

c^t^ ¥’¥?rt^ I ^ w ^ 

^ ^’^RTC^ Ft^1 ^tS I 

Ft^i ft^rWs^ *tt«f1 ’!< (?*t^ 

nrp^'t f^Tl I f%f^«l Of^ 

c^T'hrl ^ftf^ ^taift <j[c^''^ ^Irw i ®rrc^ 

^«tT 'Q ^rfc^ ^ ^Iki 

PWcw c^fRc^ I ^tpi¥i (?ff^^ ^ C5f^ ^itcipr c^ 

^ f^, t 

I T’^prtJf -^jf^c^rcspr f^f-W ^it^n 

I c.^f ^ if 11^“'® ^'9^ s Ftc^^ 

nt’f^T c^ ’itcii^ wtt^ f^t^tc^ I 

^tfSc® f¥| <ifw® ^ ^ 

ctf'sifl ■sf^ «itf^t® 

I (?frPr^ n?f9i i ■st^i 

•«r 

^ c^, 'srtr^ I 

JitOT fw »t^ ?m:^^ *rc<fT ^ 

^if^ to c#i^^, atc^ ^tto’T ’tt^ ^fsi^ ^t^i 

5tu^ ^tto^ ^l^us (?i 

?n^ i^trw I ^ fTT, ^to 

^*^9 'srt^ I 

^1^1 C^si^l C^"fti:9i c^, Ci(f&f5te 4- i!I*sH ^5(%^iT f 
^^*r I ^5ff%7;g7f -^K*\ ^ 

5ri <iit1^c5! ^rtc^n ^s^to ^ri, ^ 

^1 I 'illli^ Tt<r^ sm, ^ v2|^9H-C<tt^'9 SRT I '*(f%|i:«IH '9 



^tM, ^f^^*ri <8 

f%?Rt^ ^5lUf J «[tc^ ^n, ^C^I ^tc^ I 

^8 ^urt^ f^fsi® 'Site, fsrst^t ^ i 

'5rt?(’trf%^ f^c5 ctf8=5rl ^sT I 

^I%C^5(- „ ^©•'490 

„ i*So „ 

^^'JT-^tt'snat^— -os „ 

'srait^ „ >o „ 

^«f (sr^f^'W 

i I ^H'ir «r‘(tii ^’rt^rr^i -sir^jnrf^v ’tf^t'i ? ct 

’rf^t'l 2W*I ^ f®l’f I (Name tv\o 

pnncipal conbtituents dt .ui , yuo the peicenta^gfe (if the quantities State 
the evpeimient by A\Iiich this percentage can be asccitaincd ) 

^ t ^18 I (Gue the 

tabic ot peiccntage of the constituents of an ) 







^2rt5i ^®rftic«r*< ^T^t'Q c®t^^i cwPi’srt^ i 

snr ^®lf5 ^ftiC«r*i I (Earth’s crust) vZft^ 

Sb '^ftlC^ST I ??t5rl ^ 

^®t^tc^ >2t5^ ’if%5itc«i I 

^ 3FT^ ^9f 
^f^i:'^ ’tW ^ I 

^ v2f^^ ^f%R:^5T f^- 

^ I 

«lf^SFl—'«®i^ cmz^ (Potassium 


chlorate) '»t^ 'St^ ^sTUtt^ (Manganese dioxide) 



M ffj^ 

f!p ^1 

ftf^ ^*fr ^wi 


i «5R 1^—4r^^«i 


wt 81 flptft ^ '^tk^ c^ 



•'SR^ IFTlt^ (Clamp) «iW# 

( Stand ) ?rN OT ^ ^1^ 1w ^ 

«rn:^ I ^rr^»il ft^^l 

f%^C^ (Bee-hive shelf) I ^1 

©tc^ 

vsic^*r ^ctt^i ^Tt« OT «ifc^ I tilt ^rwt^ 

( Gas-jar ) 1 ^ 

ft?i1 ^ft^l vttQ I ‘m ^tc® 

m CTf cn^ ^’1 i?t^i 

f 3"®^ ^r's ^tf’J^I ^t« I 

-sitB ^t®r5 m I '2t^lt«l 

■sfl ^itf^ ff tn?t^ f» ■5Tf%ir.^5T -yjjt^ -sitcw 1 

^fi:^ ’if^^ii ?s?*f^^i m 1 ^f%7^ 

^N1 W ^«f8 I ^ 

^\m*\ fwrcT c^ni ^ttc'-i ^tt^fe 3rf^<^ ^fiir®cw , 

^<(^5 ^^rNte ■^f^rrr^ ^1 1 ^?17:^ ^^1 fiqc^ 

^1 C’ftW I 

^fesjsr ^t^-5rrn’5pl »tft t^tc^ 

wt Ftf^iiiT® I ift^ ^^1 st^tr® ^5ff%n;^ 

i^6f ^f^?H ^:^ I <Ftt^ I cFff?tc^ 

I c^ srr^fe <$t5t^ 

'<f^®T %-n^ »T^T ^ 5ri I 

^C®! ^fr|^ ^ 5(1 OT I 5(1 





«8 

^1*17 fwi ?Ri ^ ^ I ^ntc^ 

^ I ^ f^t%»T CT ^ 

v2|t^ JT^ .21^ ^WtC^N ^ ^ ^^1 ^U\ 

^ I 'srftic^sT c^r^ y\^ 

( Oxides ) ^jr® I 

v2fg^ 

I sff^ ^ 'S ■5rf%i:^5r • 

■‘i;^5is -sr^sn 

-*ff^ ^t^tC’IT «tt®^ 'S^l ^ I 

■5ftf^5 ‘iViJa ^fifcItC'^iT 

( Nitrogen ) i r,^p{ 

^tPlCsi I 

^fl^l T?ns ^t^<lT^ I 
s?t^r.|lr^?:j( ^l^n "<tTf^cs i ^tr^t 
Tifsf f^(^ii1 "^itr^T;-?^ (Sulphuric acid) ^«fT fff^l 

^ts^i 1 571 =5?^ ^ht?:^ ^tpii5 r*\m 

^tr® 1 3ji?Tr s ^f^c® I 

(Ammonium nitrite) sim 

nwt’fCT (71 ?tr5 *5l-itTO’^ fs^<;5 

■®t?'T^ 5Tt^c5tc^ ‘ "srfw^^r ct 37<f9i <[c^^ 

C?Pt^ ^TWPtsf ft2St«l ^11 ■5ITtT>ltf%t^ 



I 

f^'s 5{1 fkx^ I c^t^T 

^r^r I 

^i^eTff^^1 m^i3TW9f ^ I 

7it?rN«i 5jts^ ^e| ^ 

JTl I 'srWc^R 

^f^«n ^?r I 

-Sf^t-g I 

-os ^-sf -mtK'5 \ ft^^tc«t^ 

^fTt^ I ^t?, <f^®ri, F TO ^ 

-siqf^l g| c^fsttr^S ^fTt^T 1 

R^Cn ^2fsft«l ^f^CS nf<11 st?1 

^1 ^if^ ^T nhm ^'I’l ^s'QtC'FTf^^ 

(Hydrochloric acid) utft^rl uf,» ^frt^ I <il^fe 05*^1 

"5^1 ’41:5 (FUsk) f4| Fi'-^ife ^1 ^fC4 5T ’If^fOT 

^t^l 4t5 f%4 M’f ^t4l,^^44 I '^\t f^f^TOf®i4l >?4fS 

(Thistle funnel) S >217:^1 44tt?:^ 

^C4 I 7&*tfefe OT 15i-^f^ 4i TO r^4 ^^4 'srtf^^l Ck4 1 f4^ 

4f5^1^feOTTO 1%ft4 f^5t C‘f4 ^1 tilt 4f41 4115 5(?;9l<( 

'SiH ■5ff%C^ 4f4^t4 ^C?[4 ^ a ^J<[T|4 Ttf^C® ^^r,4 I cH^TO 

^tCSTC^nr f«^4 ft4l ?t^^4tf44 ■SfjTfe fel ^ f^4i 

^rrt4 ’TO Pw I TO4fi TO tfl^TO 
-njtn %< 4%l ^4 414414 4t4 I 



^ fwl 

^ ?rip « 

m 'srti:^ I ^<1 wtc^ ^tfe f^fen 

^ ‘JtJt^ ^ I w:^ 5{^t^ 

^XU\U^ Fl-^ f^ c^t^tc^ ^?l ^1 'Sfm-l 

w\^ ^ ’ttis ^^5 F\^1 1 

^ ^t^i 

5|^?1 ^it^OT W^#5rl ^fj|-^ 

I|,ft3 ^t^«l $^1 , «1tC3i c£l^fe 

’itf^Tl fm Tij^^ihiT ^ I ^t^=i -511^ f«r| 

^351 ^tc3i^ ^if^n fsistlc^^ 

‘STt^l I ^tCill -Sffil^ 

I ^c-n 3f^ ?? I ■5fN<ii c7i ‘(Tit^i 
^t5i "WitTs 'Sf^i ^“hr 'frr,? i 

c^t^l '«?l^ ft w-fi 

’tftsil^ci ^^5i:5 I ¥tl?i f^it^l ^-^-S ?pftr^S 

5r5t^tc^s( (Hydrcgon) ‘ITtCT^ I 

-si^T^^ -gpiMsT 

cvf<3^i 

^fCF I 

ft cff^r I 

(Woulf’s bottle) ^ 
( >>i» 5(“^ ftaf) I t£)?p ?(^(j ^^{5 5f?p ;{?! ftft^ 



is»5R f53I—^ f^S5R*| 




^' 8 , OT %v 2 |t^ v 2 lt?r C^c^l?! 

’K'? I fwi ^^nI 

C¥f^^1 ftPf ftTl ^ti^l ft's I <ilt f|i:3? 

^rtf ^3F <l‘tl?«i(.o'l<l >41^^ vStC^^ '^^'8 (7l»T, <45^ '2(t^ 

cf% fe ^ri I -ytitf- 

c:wt^ (Pneumatic trough) sfcei^ ^fCifT i 

ftfl f%| Fffil^l Tft'S I f^tf 

^S^tir c£l^ v21^t^ ftf 1 JfC^f 

fwi "Bitf^fi ftflf ?i:c^, 

^1^ I fe f^ sf ^^-5 

^r5l <iit ^tfl I ’ir.f 

ftpi1 ^%1 f%^ ijcf ?t< I ^i]uz 

^ttC'STC^^? I 7fC?f 

W^r^l ‘sfjtf ^cf I 5ttrstc^ 


■»t5t^ 

5?^ I irtf^^f ff |^«i 

=«pft7:®i cft^^ 

7\f^ ft^^ I ^tftf ?tt- 

f^t^f I '^- 
^tr.^ (Gas-jar) 

^ ffSff 

ffts <!< 

?il I 





^tf'« f1 f^ Cft^ ^■fe^tCSFT ^1^1 ’{‘f I 

'iupft ^ ^ttSRl 55 ftf^ft^ 





I ^tf% ^4^ 

^2(OT (^‘» 5T“n ) (?fta c^, ^1 

^C^tUSfiT §^<5. ^ P't^l 
I c£i^ ’ift^l ^1 ^|c^tC5?5T '51%^C5R^ 

^tC<J ^ ^ri, ^Vrt< I 

C^fJ^ ^'K ^C‘<t V ’^5-#!^ C^t 

c^ ^qfe ^hiK ^Ic?, 

c^t^i -^\5m ^Mr^<il VftQ i 

c^«r^ 1%«OT ^trt^ w 

-i^^fe *ili^ '<t?:b'T 

?n^ ^%1 ^iTT rTffe m>\'^ fb-iL-^ Mir/<i 

^ffJi'^tr.^ I '^\UF[ ^f%I?:^7r.ii^ >Tfi j> -rit 

I 9 >rr<<tr‘5[ ev'iti (.Mr^N i 

I 5rtsi^i -rs 5lTtrT-i ‘=iii^t'i 

^TOJ t^tt ^fli I -^i^fe c^iTfim T"i r*ib i?<\'{\ 

” *\ 

ii^ ^ e\li§\r^^'Y\ < 1 • -1^1 

iir f^m ^2lwf2|T»N ^rf^i 
‘i^ I ^f5Q“ros^*T 

c\\ir^ Qrtf^-r<i i 

*1^ I ^fr.^ 

c£)^fe rs?c5^ c^r.^ sfftc^i 



iVS^t f^—1^^(^|(.«’5( 



vSJJ 

^ I ?n:^fT nl,%l 

^%i^t%1 fwc^ 

^ 5? I ^^-c-^rN ^ ^fe§tw^ f-^s^^'^t^tft ^3? 

^t^tcsfc^T ^«i Jrt^tcspf ^fer® 

^tf%c^ I 

c^f^ ^*1 f^ftH 's^^ft^r <i?fti?f I 

^tc^r >i^t%i'®i ^1, f^-? fef “sif^icwi^ 3 it 1%® ^fert 

^ ^C5T I 5T^ I 

?—'®lflC®'^ ¥, ’5ft?, '5t?ift^, "SJS^, ^Ttjfl? ’t?t< , C’ftw 

?t9 3't^T 1 [m^\u\ trtf??;i ttfg^ii s(tf<F i ’t'Stf^^iR 

'8 ?TTSfrf?5? 'srt^t^ *r^ ^-^gg ilt ^tP|t< 

nt«^ii fR 1 

sf«TW^^ff?R >i<ir^^1 gf?«i3!|;^Ca nrc^ I 

^RC5i •>t)t^»i ’1^ff4^lcn ^?(( ’?'Pti> '"it:^ i 

?tti:;glrBj^T ?< ^t?, ’RfSH, ^tt?, ?19 ?i «t^? i 

-2ft^^fC5=l1l ?t?r5!f©’t5!3R ^5 gfc? I f? W I 

5Hf^ ?1 gRc^ ^t^c^lra-tf?^ ^rtf?® rtf^’^l sinf^ ‘>niri ^Ta^l 

5rt^ I ^51 ^tT 5^? g5Tt< I t?R ^?i’t?! 'Q 'Sfa’^t'r ^\im \ ^fta <ji 

C’I15PP?C5I tffkaglR?1l Nj gc?^ (?rRlfC& c?? I 

Tt^W-t^i «|^ ‘^rai "Sf^ nfill® gtl(1 ?R I 

?«R |5f5^R 5,9if^f55;5 ^itf^'S rtf^csf ^Ic5 

I "^t?, ^Tt>l, 'St^cR ?5I 1 ^ 

815^ ^Tt^ ^<T I ^1 3? ?1 I 



8 * 









8 ^ 


i I 'Br%3R, ^1 ^c5tcBi^ -srnt^l 'e 

«‘ft^ f5l7^^tw f9t«r I ^?n 'srWW?! ^tTFI lir^ l (Describe 

expenments by %vhich Oxygen, Nitrogen, Caibon-dioxide or n>drogen 
may be prepaied , state its piopeities and uses ) 

9. I f^fl? Bft« '® Hf^c|tfSf=T '»TtC? I 

H>diogcn, 

Caibon dioxide and Nitio^cn, tadi of which li. kept in a sopaiate bottle ?) 

's I ^f9C®l “'ttW 1^^ I (^^hlch 

gas being introduced into toy baltions laisrs it high up ^) 
a I «ilTl5 ’’fits f^C«T 1% '8 

I (Explain chcniir.illv w-hat happens when a mouse i^ put in a 
closed lar isiss] 

a I ’itn 1 ^ ? (Wiite 

all you know about Caibon dioxidt Wh.it is div ice '') [^ J»8>] 



cefsRl (?ff^nrt5, pft^ s <(17. s 

^ I ^?:<< ^f3 5t*<fPl S ^|<[C’? Cm, C^fsT <^ ^fei^ 

TO ^51 <tw I $1tr^i(.W'*T'8 v:21^s^?T<'tC^ 

s 5< -^j<; <'C< 

^1<r< t(tr5fC5,iT Q -SifTlf^^ ■5rcq< 

^’tr^tr^T I 

Rc-m^ ^(<(9 ^*iivf|i( 'g sfTic<< 

<tr^< <<1 Ml< I fe c<[ 

^ira C^r^ir^Ii-, 'iqfM •sites? 1 

,_< fij-ir^'tri?) ^rfl? 51*111 5r< ^IN ^<1 

■Sffn? I sHK'iK C'l ’Itcii^ 

ilMm r\3^\^ 

' \ 

Ms ^IIMM Mir;, I '-it'^^ife-l f^DlTI 

■5?q T>[f'i<l 5|1< « 1 ■5?q 

<Pi<l <e« c^t^ ^tTjfjp^f^ ‘5iilf>i^^ ^ ^7e^ Ftft<i ^fts I ’ten 
ypsitTsisi n<f ^t55T^ n*f^i ritl^M^ M“5 

<nt« I ^tenn ntfenn oqt^, nl ■sr.^tftn^ 

CJFin'5* nrttrftn v^if^en n^n i ^srtw 

(TfPien, s^fe ?tTl&Jit5i nt® ^te®t f^cn 

?5ffiir®ci I ^<tR» ^cn enf^n cn, Jte^ 



iS>3T! t^ai- ®icl f^c*^^*! 





8 ® 


51^^ “^‘tf^ C?f^^1 fe^, 

■5I%SFJI I ^^15 

ft’lf^^l^ ^^<11 G^C^ ^31^ , Wl^-^ 

3^G§tC^5T I W^ 

f^3«l I 

^t^cgtcisFiT ^s 4^ijf^r c^t^i 

^ ?^3fe 

51^ I ■5;«?.^«tt'^ 'S 

v2ft^ f m*\ ^ST ^iwafiift, 5T?fi 

■sir^jr^ 0f8(Gs ^9^1 >1^ 5751^ •{?[ I c<i*?i^ 

'srxT^ ^^«rf^, c^f^te ^1 I c^rf^ir^s c^Mfe 

^1 r/'it^l, C'<ft5Ti& ^1 1 ^C'l ^rflfi 'S »i^^^1*f ^© ’ffrir^’l 

^ffl—'^itffs^ ^S-'i tc^^1 I 

c?i^'« ’IG^ itGi I tilt 

<1t^5T-^f3f5?lt^ ^G^ If^ 

^ TO :5ft^ 

^ ^tic^ ^t^t=T ^f^^«t1 ^ ?f%'« ^5tG^ I tfit^^ 

OT 5ii I ’ii't^rtGsi ^G^ 



88 




F|TR tile’s c£J^'fe 

■5rw«i ’lt'8^1 ^t^ri ^t^V 

^<^-^c9T ^ ^fft< m ^ I 
<2f^«l ^ ^'tl^ 

^ ^ irfiii c«*f 

^^rf?7s ’ItC^ , pFl ^us 

(.^feTf^, c^ '2l»fT 5} f^wt< :5ftf^ 

®ltr^ I ^t^ft^'1'5 ^ 

I 

•rft?! ?ift^ c^ 1 wq ^itter.^ nf5^l 

^f%, 5itf& '9 ^ui;f^'< tm ^5ft®r^ «t^5im 
•sr^^t^ w ^rftrs 3R i w\^ ^<r«i ^ ^?«fsft-|h 

5^ ^ I i?ft^ 

#t^ ^8 ’tr^ I 

mi I 

^*f-5?rwt c*fi:^ ® ^ isft^u 

wti\^ ^5it«i jf^^iTiwi ^Rf^ I 

=Sf^ I «T'^tC^ Bfffl 

^'8^ ^ sn m I f% w^ ?fn ^itt^ wtm 
^ ^8 ^ TO ^^•ri, 

'8 ^f%1 '^rfc^r i ^it^ri ^i^fsf 





S(t 

^ Pr| TlTf ’it't I ^ 

vitc-^r I ^ui*\ TO I ^"st 

f% Jifes sftsrf^W^ 

^, >2r3T^«i ^rfe^ 

<i^fic«r% ^ tTO ^*f I cTO 

’^wt^f ^fet?;«i cM^^s cfi^fg fe-i^ 

^ ^ ( Mineral water ) 

^ "5^ 1 c^t^ ■srfsf^r ^ifsi'K 

(Aerated) ^vn t^i ^,n i 

3Tt^R«f5 c^ (RTSt^ ^tR''*T-':fet^5j^?'5fqrif^ 

f^s^ f^l I ^tcn 

c^r^cq f|pf ’ifq^l fffcq f«s^ 

^^^'^^ qR ^pi'n ^Rrcs ^R1 'TR I TO*T-sR^R5 , 

vitc^R fi^q—5h ^f*l^ ’its^R (Mm ^trs 

f^l fqq*s I 

w.^ ^i^d, "s^q « qiT^^ :5ftf ® qff^cq q*R 

cqt ^sitCRR Tfc^rt^fe I TOq1 C^R^RfS 

cq ^tt cq’itq^tq ^cq r.<( srtfR ’^itf^cq 

^sjfcit^ -iftcqq TO c^f^i, c>i®itcqt i 
’^Tcqq ®fq qRl ^csfcqq 

^cqt'^R '« qtftqq^trsq ^q '^qc«R ^rR i 

cqtTO '^q qi ■qRtcwq ^icto ^.q^ f%^q ^T51 

c^tqtcjfq TOR'S qt^ i 







Csit^Rl ^ ST'SfJ (7f, ’iftspN 

C^*t (7R1 '«Tt5l 

OTIS'S i^C^ 3^1^ r,W^\ -^U^ FfC^ 

c^ ^c«T cT?n I fc^ wc«i JTf^ 

^ ^itTi^f I (ji wcs\ 

Jit^iT ®f%3l a\*\ r.Tsrl ?% ^ig; ^ (Soft water) 

(?( ^C«T C¥S(1 5^1, ^ ^ ( Hard water) 

I 

^1 ^'1<I 

ffr^ -sTtf^^t^ ■5(c^ "'i'fr9Tr.<t^ :f<i ^f%5n yf7:5r -5rtr.5f i 

^’Tl, T^'fl 9 ^rfsT^ ^pft’f «(tc^ I srft ^1 

'^t^i ^^\ TO ?[|Tr, 

T-^lpr 13’51 ^Vfi^I I >(tfit^«t^, ^l-?( ^iT.-s\ 

( Calcium bi-carbonate), 

( Magnesium sulphate ), (Calcium 

chloride ) ''IfiK v(fr?p i Tffir s 7j;gj 

^9^ ?r’rsT ^r.q c^^n ^tc * c^f^ ^n i 

■5rt^f?( ^ W’d —-sr^tfl ( Temporary ) 

« Ttft ( Permanent) 1 

^^•51 ^ ^5t5t$ W\ I ^ WC5H il^C^ 

1^5 ’It^ 511 I 

^ ■^5tU5 f* ^ *flTl ^ I 





m c^t^i I ^ % 

I ^fil ^ ^t^t^- 

^ 

^ ®ic^ I 's ^iTt^rcsrftffsi 

wm ^Rs 

^Tf^f^5( 2f^^ TO I 

^t<[^;(^tl'5r'5rt^'5 ^jT^ wfi ^fi5 Ts^i^ -^fst^ TsrN 

:5TO’?t^ <^tc^ "11^1 I 

■^’?t?l 1T| P f^*rt^???f9 ^51 ^ 'i^^ I ^t^e|, 

pT^ ^f^i> ^H^PlTf^T 

^1 nf53itf^rs TO ^ «if55itfe f''Csr5‘»il 

rM^t\ v2fTfT «[f^5f ntrt?! 
TO n wq ;]?ft9"^ ^i\r^^T\ 

(71 ^5|^| -srsp^t^ ^*tr.^, TO’l 

^ ^11 TO^ ^tft 

^'N*! I (7rr:5l ^ fe^ (71^ C^t^ ^f5o 

Wii^, ^ ^rt^pf^i^i 
v2rff% ^511 sf?:^ ■^:wt^ 

SR ^ I (71^ TO ^Tt^lro ^«ll cwi ^ I 

C^$1^ ^ftrR ff?-^q t% I 





8lr 


s—l^sm or«n m ^ 

'st’f >s 'sfftitfli^ I Bfsf ^ c^t5{ ^n 

C^m «R'?N I ^0{] @51 

<si^i ®»i ^Irc^i I Bjcsi cffi 3f^t^ '»rff^5t 

C5l^ @9JT^ ^T^tf^s @»I ^ ^ I CT @C5! JTt^ C^^l P ^1 

^^@5t 55^ ^tc?F ^ m 5111 

^srm? 5^ ^^iT, ’3t?jl '8 'Bi^T’ff 1 c^ ^BrsiiT mar 5if^ mmn m^t=T 

'^fbm c^i ’tt's^i ^1 ^ I ^ 1 ^- 

@t?i^c5r^ 5i^*l @1'^^ ^rfro @51 mi mi, 

mtMc^ir^^t'-i ^isic^p^, csim^ -s^fs *(tf^ m 1 

^ aWsrfsTl 

i I @t5i^i djTs ^ m’? r5i'»-f 1 

^'^ntl's 3tmsf«I^I (\Niitcin JtUul wlml an tin* 

con'^tiUic.Pts ol w.itct anil licm tin } c<in be astt i Uuiiccl ^Viilc Jow n tlie 
peicciitayc cotnposilion of waicr .ilso ) 

^ I fmii m*57t^«ii 1 

(Aiiajij^e the watu otrunni; in niituie .let oidini; to then puiit^ ) 

'»I ^rr^iBf 'flu’s m ^t^rc^F <zm f 'sT^^'i 's 

m5tC5F ^C51 f5i4t I fVsi® @1:51^ ‘SI’Ii’t 'Sin^l '« f’F ? (What 

an nnncial watti .ind .eiati'd w.itci ■’ Wiiti wlicn v itc'i is t dl( d soil, 

peiniaiient Iiard and tf iiipoiai> haid What .ire the * .luia ■» of hardne.s 

and lioiv it, can be icmoved ) 

81 @51 mm @51 ^-tc® ific^tc^ 

@5if^5i^<>t ^rs51 •’ (How will >ou jnepaic a sample of (a) cleai watci and 

(b) -veij puie watei, fiom iivii > alei ^) [’^R fm i»»*| 



C'SrjtfvS^ 

c^rnii ma, 1%^ Ftflc^i c?ff^ ^ 
Ftf^fw^ (?^rf¥ri "sr^^ 'W, ot 

’f3f ’f:? 1% 1 ■sT?:iT ^ OT 

^JTtt^i f^cTp I «rtr?i cw'^ri ^ ■:rr?'m 

yfs^rn ^1 , m^l7:?rr C?ff^n;5i ryi^n 

2fiF$ ^w?:w5 

1 SWTQ^trw^ T’fTl >lt'<T ^srt^W^ ^rt^ I 

f:? I c^f^ 'sf^l 

^frtrw^ ^rT?Ft?i 5^^ ^"5 I f¥''!5 

■®rt?:§ ^1t i 

^^T'Q 5[5WraJt^ I '£(1% CTC^'Q ib-'^jo^o v£l^r» 

fw^r 51TO ^ 1 v5^ tr| -5^^ 5|%^ <1^=11 

'®ltOTt^ C Lip:ht j ear ) t 

• ^Ccl l ^ ' ib-5flooo x-^o X 490 X ^8 X 'S'Sfll ^ft^cT — 

ab-'Saft bS'b® O o o o o I lil^fS CSflifi^ ’^rtC^ 

-sTfsTtOT ^ ^srfc^ f^l vST^-r 

^ ^ ^rt^ ^**11^ 'Sj^Ft*!' ?Rl 'TO I i£)5(s^ f% 'tf^C^I 





^srt^ ^ f^PTtC^ ^C<T'6 



i ??’sf53| 

"Heaven declares the glory of God’* 

’Ttc^ ^ i 







TO <2r1%OTl (Proximo centauri) I ^ 

2?tc^9 mTOP ^«I%5 Ffft 5|tC^ I ^ 

cvf^ ^?rtwf TOTO1 c^rtf^ftro ^ 

^TtTO ^ I 

'sniTO W PtotR 1% ftTO-ft?'?n:®f^ ^IC^TO f?TO 

^srtf^^ sri i ftTO 'e f^n?!Rr ^«fsri ?s1%cr ^ 
TO ^elTOl TOW 1 v£i^ WI TOTO TO® 

srtTOTT TOrtcw^ ^srifro cw?i i 

(71 ^5^^ ?t?f ^ CTOTO^J^TOt^ FtftTO, TOTTl (71 TOOT 
if I *11 (71^ *i^'S(.«i "^rtf^Tn c^Rf'TO^ "^Ri^ ^(.*1 

TOTO '6lt^t»f ^RttI ^tf% 1 TOTOf RTOI 53OT^-7I 

TO® I (Tit (Ti^ TOIW ^ Wi R(TO (To ^1 
^RttI trti:?s' ^ (Horizon) (TTO Wl ^ I W^ 

TO I TO*?^ TOrfOT 'TOI ^srrRTTl (TPi 

^ TOTTI TOTOf CWR I ^ CTO TO^-i 

irort TOrm ^^rtfro^t i ^rfs w TOTOf ^rfroi 

(7FR ^ I TOfW (71 TO'^ TO^riCTO Ctrf’f ^f^tR-nc^ 

■^rTO ^TO«r^ OTTt1%^ I TOtiTR 

c^rrf^ I cs'Jlf^ TOpn TO 'sitf^, ‘'jRrft ^tro 

^ t^ ^TOTO "^flTOl <?rrRFTO ^Titro ^ 

CSrllfOT^ ^ TO*^ ^^tRiro (TfR^^ I 
■^tTOT'*! ^TOt^T ’f;:? 'TO C^^nf^^lTO TO5^Ri C^ ^Ss^sl 
^^1T^ C'SrJlF^ ^ (Planet) ^ , TO^?sf% 

C'STilf^ v$^ TO"? ^Rnfl » t^lfrlc<? ST^RIf (Star) 

^iw^\ (ttRto c'^rtf^^fro 



8 




I "^rfc^ ^®T, c^T»ifI><i 

^1 m\ I (ym 1%^ 

C5U^ (m\ ^ C5^ c^f-^ I 

^ (71 -SHF 

■^t^1 I ^rr^ 

(71 C'^fllf^^ ’^f^1 C^'Tl 'Sl^lfwMlTP ^W 
^^^5^?[ (Satchte) TO I ^ m 

I 

sTSfiiQpT ^ ’5rfiff^«— ~wy^ 

7^fm\ ^ (Ti’fni , ^(tt I ^1 (71 

<r^Ttf^®(^ (Tf^'H ■^fTl 

^ I <51^ 2rf^^pf%^' 

^ '^m\ caf^i I ^3^1 sft^'=ri ^t(75 

nrc^ si’SfciRt ^ ^3* ^31 I 

'^■^■^ Kf\^ ^srr^-f si^ 

c^rri%? (7f«ri 5rT^ i ^ fe 

TO TO I fk^ i ^rftTO 

^i:3^(Coinot) TO I 51? ^*¥31 ^1 C^J^'f'S C^W6 (TITO 

C^ (Tftl TO I t?tTO 

(Nebula^ I fkk^ 'TOTO'*r^ ^ ?tc^ ^ 3TO3 

^^f5 TO I ^TOF m\ TO I ^ C^rrfe^3 

1^5|f^ f53 f^ft ^ I ^?t7F (Milky wa>) TO 

^ I ^w 9 ^f3TOt w tTO ftfti c^rtt%^ 'sfro «?t 
ppffTO3 (7f’>ri TO I TO ^131 ^ 

TOPt^ nC3 TOlt^ (Tf’ll TO I ^ (l^leteor) TO fl I 



'STtW '6 cwrff^^ e 

cf^ (Solar system) l 

^ a 'srrc^ ^rft i 

’3rt5rf??‘r^ ’fpRffe^p Pro 5f^?fcw > 

ill I ^^1 fei 

'8 ^ I fewt=^3 ^TT 

?PI C^, (TF C^l^F ^tfS ^t?f?f I 

(fifFTSTC^t 'i'is fts 8 ( 7 ^'^ 50 (ib f^jf^ 

^'n?‘f ^ ^1 ■^rr^p'f ^ i ^^9 ^rRvf^ s 

^ TO ftcpf'-t ^ ^^iifn hruw^ «(-?i<T c^’fi 

(Meridian) TO ^ ?t^ I ^ ^ 

«H'<T c^^\ ^^5F5( mm c^n'^ft ^*^1 

dvb fj[f^ I 71^(^ ift^® fifil (Sidereal da>) 1 
’ft^ ^ (71 (TT^ 

fw r^ TO cel’ll ^8^1 Tt?! ( 7 ^ (Axis) ^1%l 

^fftfwc^ ^ft?75C¥ ^1%i (7^ Tm\ 

^f^i ^T7{ m I ^nc^ 

<ifesi«i ^srrw«i (TiW's^ 5rf^ I 

ToT'tsf^ TO^ (7f^ ‘^\m I ^frr^ TO'i ip^- 

iTffsTII ^ ^ 

TO^ cw^i "Tir? I 

, ^F-Spli to cm ft«, w 



C'SrTtf^R^I 


'b 

TO Pn ^ ^8 I ffR 

^s^sflo'’ 1 ^5t^ 8 ^ I 

5^c^ fe b'’ ^%i 1 ^t5i 

(pirr^fS 

^Ffro I ^ c?(«n "5rwr«r <^"1^ wfi^s 

^f*R fk^ "STtf^ *5^ ^T« ■^5'^ltC^ WT?5li% 

■STTC^ ^1 ^f*55| f7fr.7f \ 

3Tr<R«n® c^rf^n:^ ’ttt RtftRU^ c^ to^ 

f^1%^ fks ^{tf*Rl ^ I ^W?\ ^ TT.-^ f?lfe^ 

WR fep C^T^l CW^ I ^R<R 

'SjUsJ^ frr^ :>" TO ^ ^iTWR 

^T??fR ^iro'’ ^fHRJ, TO ^ (R TOTO "TO ^nfriR iT| , tR«1 

WR 5(i:<t ^8 ib-o” RRTO ^rf^^*i5<»° wk-r (R 

’TfC^ ^ (7ft ^tfRC^ , if^tep (7’ri ^tTR ^Tl 1 

nTOI 'SfT^ ^rsRit -Sfr^ fvfif ^t^tlTf t?1:2i -^RTO 

I ^vfi^ ftf59 TOi '^^r?‘r 

cm RftfR I 

IrTO ^TOir-^ OTTO 5j^ ^rsfif ■®rTc? ^1 ritr 

^•R RIrT^S ^TOtfTO W«1 ^^C^R 

Rfro TOl ^TtTOf^ (TO •SHTTO tI% 5 RfTO 

TOH VRTO I (.TO 'TO, CWl ^wrfw Wt^v-r :?ffTO“5 

TOtfRT RR1 ^RW'8 R^181% TO, ft*! ^rtlR 

^Ff^l Wl ?R I TO 1?5 tTO ftf^l ^9^ ^ I 

CWR1 CRrtf^®lTO 'TO® OTtC^ TORI (R (RP^tfT^ -Rl 



'6 


^ ?rtf^Cfff ^pRl ^f%l 

^1 m I ®TC? ^n 

I TO ^T^FIi (il^ ^T?rft^ ¥tll 

^rc^ fFfjT^ri 5^ 1 f^f^?pri 

^ cqT 5(^35^ ( Cons- 

tollation) ^?rl ^ I fklR ’^wtt 

^ I ^psfii 3rt<|5|^ ^ 

ofi^sf ntl (Dog) 1 

r^*I7||‘5f'^^a['^«if (Ooiistollacion of Great Bear), ^t’^ 
(Constellation of littl(‘ dog) thrift “STR:^ I 

^?!i Pr:'^ iwf7f<p ^rt^TO 

fe^ ^ Tf^C^ CW’-TI , fr? OTfr'Q 

'il'^’f CTO ^ 

■^C^ iTi 1 

M*tlj ^srtcw ^f%?i TOl 

^ ■51^ Sl’5f(3?j ^TTO-n^ 

C^'st^ ={1 , ?TO TO 

iRTOI I TOC^ ■5I55r^t^'Q ^C5T I 

<Tn?5r<(f5ai CTO 

ITO3R ^<t^TO smi •! ^ii^? 



^ 51’ 




csrilf%^gi 


b- 

a 9?l c^ I 'srwcJFir cw ^ 

^ 

;TO C^f^ (Great 

Boar) ^C51 I 5(9C^ <2rtr? (TP^Wif 

(3f^ «i I <iit '2ft^ ^'Wi 

3Ff, “^JTO, ^1^, ^fif?r1, ^fiF I ^\d^ 

a c«f^i xrt^ ^$trf^ ^ «Rwft i srfcsi 

^ ^ 1 f^'^ I't^rnrwi 

7rr^f& ©ic^n ftif w=ri ?ff^i ?rr5[ 

Groat Bor ^ Ursa Major 5‘^re 

^9?i ^rfei, ^ o!«n i 

Cm^S Cwf^lC^ vfjQTTj ^Tpj I 

^ 3p?^t5r^ Tj%«i 'srpTi ^ 

3Rt^ 1w c^f^l f^'Sf 

?t^?:;5^ tS^ ffi'nrg ftf-w c:?T«n 

vfPfC'i ^it5t?r ^ ?t^r< i^i I 

^ h-w 5it?7i wf^ w ^('5?'?:^ ^^^'^■n?*f cpf^ri 

^ I ^ ^ ^US ^ 3F^^ 

od%i ^tf%^ TO fro ^rtf^ 

TO fsf^ ?ff«n:5T ipwtn ^ ^r' 1 

fW ^1 TO3R 

^ (i[l^f5 ^U3J I tro TO 

( Hadlov’s Octant) , C^^rsflll wf^*l C^'?HT:^t 


‘■ifW I 



^ (The Little Bear) ^TTC^ 

STspn ^fso^f ^srfci I I 



V® f^-^^irt?l. Ji'Sl^ e 5r^^5i«f^ ?o?i 


TOi Fff^ I 5f'il^ 

c^tc«r^ 4pwr^T^ 1%^ 5rt^ ypn i 

fkif 'S ^ 71^ 5f^ri c^f^r-R I ^ 

f-f'S^^ ?f?n ^rtc^ 1 Ursa Minors ^ I 


^Tfc^ Rc"^ ^tf^* 

^sl^f^l (Cassiopeia) iTTC^T ^ 
•^’spc5^ 'ii^fiJ ^^ii '®rfC5 I 

^-S^el 5rl?7I w 



i« 


8 f5ai_^rtfyf«r^1 




■*55 5'^(.'® c«1Sf'Q^^rf^l 5][^ (;vf^f^ I r2f^(3T 

FTftfi ^1% « Trf% 
f%?rf5 ^ (Mm ^ 
c^f^m 1 

fkf^ (Pe¬ 
gasus) srt^^ ^ 

^5? t%^ Wt5tc5tf*r5i 

( Andromeda ) 

^ll I wR- 

C?tft^ C^m iTSIvSjf^ ^ 

ntc'*r 'ii^s ^'Q 

r^ 5['95I 

^\^ (Per- 

sus) I IkIi ^<S» 

I 

« 51’xfei—cn^t^Pi, ^ncQ fl^¥i « 1%^ c^TC®r^ 

•{'*?(.^\^ (Markab), (Algemb) 

'Q (^Mpheratiz) I C^ 9 

^ ^'Q(m -STK^ '5('t«l^ (Algol) TRI I 

OTtf^ 2rf% fpR 5R ^ 1 ^TR (RR rfR I 
T5rf5T-?H ^mR f^I *5^ ’f:? 

^ ( Pleiades ) ^ 1 

C^fS^I I «rtaf1 (Betelgenx), 

f Higcl ) '-^i^'’ (Bellatrix) '2RJI ’'STR'Q <p'^<t» 







151% ^31 C^T ^?R1 3^ (Orion) 

srrspp TO! -s^m i c^^\ ^\ 

5I5U 

rTl^ OT 

^5t?^iu® ^reTf5( 

3rr?r® '<^ I ^^TC^T 

C.^ ^rtlTl 

am 

^ c«t^ nf*5?5i- 
Tfc-r ?rt^ I TO 

vii^ '^5(%-<|i} ;p?n5 

m\ m , ^ (Sirius) I -^m:*\ c^f«ri ^rt^ 

to v5«a|clNS^ 1 ^1 ’^l (Canis- 

ma]or) I '^m\ i 

( Procyon) ^TSf^i 

CT!t^ ?t^ I ^ ^ ^ <Si^ ( ('iiiiisimnor ) 

<il^ I 

SWI'QC^ vrf^c*! ^rtC5 ( Argonavis) I 

( Caiiopas ) ^3rt^ 1 

3Ff ^ ^(^3iC^ TO (TTt'n ^1%l 

^ TOii Pmi I ^^'9 fro 

(i^^rtfS (Leo minor ) 'JR'Q^ C^T^ C^ 

;R^53i^ ^^J:^ pt^l I 


>^1* 


-n - -t- -f 




* * 


iif- * 






«» 31^ t^—'« 



■ 


STsQcf ’fftFI 5[vQ^ I ^STt^pn Wfl^ 

‘2rt%1^5T TfC^T ^1 
C^Bf ^Tl , '2i'®l? 'il^ 'Si^ 

'il^ ^Wl ^1^1 

^t?rcw wlf^ ^9 ( E<*liptic ) I 

fi5 ^jfv^ r*(<'‘»'p 

c^*! ^^1%l "SRfw I 

?rt^ 

I vjtn 

5(1^ I 


f ■*♦: <?■• f 

.A») /' ^ 

* * 


.4> / ', 


^ 51! feiK— 

^ I ^»ff«r CT ^tfitt^ ’it^ ^51^ ^ ^“f I 

^ ^ 5rp:7f ^ ^(f-RT®, ^rr^ ^*\U5 

^ i£i^n ftf53 str:^ ^tf-fc^ ^tr:^ i 
^ ^?pte5 CT ^1 

(7[ ftn ^ ^ ^T5t?x-^ 

<rtfH9f^ I iTOi 

(^It’T ^f??l fe^ 'ii^ *11^ 5[«C5BJ (71 ^?ff^ ftn 
^i:;^ (71^ fkiR (Tfcn f^1%^ ^ ^ i 

fVs ^TRTi? fkir^ ^ ^i[t cw%^ nt^?l ?R i 
-stTKi ^j 

^srrf^'e ^5Hi p# 7T^ #?ri ^rt?:^ i 







I vsptc^ (, 

c^% >2rff^ v£i^ 'il’pfS ^ I ^$iTj 

if5 ^r-H 

■= I hw 

^ (TITO ^Cvs: 

(TITO ?^(T» (Tm 
^-r ’^T^ 

^TTOI^ "sriTS I 
h*m 5(i(Ti^ 

TO ^ TO 

TO I (Trt^f 








# 

■v. 

* 

f 


I 

¥ 


b^ 51? ^tf^ 


^tPl TfPr CTO ^**3^ ^TO^ to 

^*\ TO TO TOt^ ^8^r r.w5^1 i 

c^TO CTO ''^> 5’^» ^TO^'< <2f^ 

TO^ WtfeN ^ ^PfTO^, 


<^5^ TOI^ C^TO C^t^ TO¥ ^1 W 

C^jrpjftw-JM TO^JTSfCITT ^IHf^lf TpRtC^^ i 5(f;^f53f 

^frnnr TO i 

TOftn ^t^rfku 'Stc^vf 1 

TOfkiTf TOTO '2}*fi^ TOPTr-r-^ ^t^rffeg toto 

'2j«tt^ I c^^^ ^uf^ c^ m\ 

^ri c^ ^fi^®! ^f5r ’fpR, 

Pf^ #P®l fW TO I fk'^ TO^Irro TOfbTO ^9f 

TOI^ TOt^.TOTO TOfe TOto TOTO 


^8 


cwTTf^f^l 

fw '^fm 

^ I ^ srf^rftir c^f^ i 



a sft fraf—pap 


’rrl^ (OT«m ^rt^ f^^ 

^t I ^5rTO?*R TOi cwf^ ^13^ ffn:^ 

^p{ ^n^rfe ^ »fp(r® ^ OT 

fw ^itsd%3i CTfc^ fw I v£i^ ^rts^ifkar 

#p«1, vS npR 1^151% ^<iIt3R5[ WtC»R 'Q 

•ptf^ I TfsrfkiiR wf^«* 

^srOT^t ^5ft^ f^l I . 









^ 5W2[ 3p*ra 


'8 

srN I 


N*rt«r 

OT ( 

^8|f^ 


Aries < 



1 

(Pleiades) 


( 

1 * 


Taurus < 

1 C^flt?^ (Hyades'> 


3^5? ' 

^fltf»nrt^T 


1 

4- 


Gemini \ 

^5rt;t1 (Betelgeux) 


?|9^1 ' 

f (Pollux) 

41^*1 

I 

j ^ W i 


Cancer < 



JpT'S'f^ 

[ -siml 


f^t^' I 

j 31^1 (Retjulus) 


Leo •< 




( \5'q<i«i»1^^ 

(Denebolai 

•srtf^ 


j 1 


Virgo • 



5Pl?rW 

t ffeaft?! ^ (Spica) 


<3 

^ I 

?sTf^^ ^5i1 f f^t^T -|- 

Libra < 

twi^i ! -f 



1 f^<rt? -I- 

Scorpio 

•j 

■srtw 

(CBfl^l (Ant.ires) 

c<i>r *1? 


Sag ittanus 

< WlTjl 

^■931 

( i 

STN 


Capricornus 

V mm (Altair) 

«ffw 




Acquarius 

«v 

3^?(t9 

(1 


(Markab) 

■ 

^bifl 


Pisces 

) 

V 


j (Alpheraliz) 




> ^^^“^ ffeai TO, ^TfPt 'Q TO (?TTO I 



i'** C^jTfeflSl 

si’fJ! C'fptC^ §*flll 


5JTOT m 7\n\^ 9^ 

?rf^, ^f^^>i, c^cwi 



i • ST’s fen-^t^Cf^ 3|f^|^ (C-R ^ aim«t^ «t<%R ) 

^fS’i ^«5|, ^tf-f, ^5r| ^rtfit.'jwi ?rif5f,^ ^-t, 


«lT5i&«T 



^t»r'Q cwjtf^ 




^rt^3[fM ’a(5prt^? <>ft3n ^ \ 

hp'rK WN ^rtf^ ^®rt^Firn^ -ami PT'^ ^ c»f^ ^ i 

^ ^ OT^ ^p>p3i I f5f^^ ^-11 ^ 


'Q I TrP*r^ 

?{^!3f , <i)^f5 

(Castor) "« 
(Pollux) I 
0\ ^5^S 'Q 

^5lFt^ fw 

^W\ 9 ^«11 I 

ftal (Spica) 1 f^“v^ 

(Hjdra) 



I C#{U5 5P5 I ;rsF5 I 



^ t^— 


1^5^^ ^rtf^ I <rtf^ 



(Bootes) (Hercules) 

51'Q^ I 5rsf3i (Arcturiisj 1 

^ I sTt^l (Lyra) 

^>a?r, «il%firi5 (Vega) i ^rf^ fro 

^tf^ ^(^iif5<| ^rtsf C*^?^ (Antares) I C^T^I 

^ ifl^ ffTt^Tt^t^^ 1 wf^®1 (Ccntaurus) 1 

( Alfa ccntauri ), ( Bita 

centauri ) 'il^* C^^ffl (Proxima centiuin) •TlW 

I e*n:^rQ5fg 

'W< «f^- 

?fPf 

{A(iuilla) 
I 

(Altair) 1 

^ 

JsrtfH, 

3Fsn ^?Ji 1 wf^*! ( Pisais ) 

si'Q^, (Fomulhaut) 1 

(Pisces) , '^1^ ^4R(.4 OT 


*' ■*T^5T^55n 


* — 





^ ^ (Pleiades) C^Ttfttt 

(Hyades) I (Cetus) ^pferl (Myra) 

<si^ JTSR I «rtiSf1 ( Bctclgeux ) 

(Auriga) 3IW-^5f? (Capella) I 


lsfib$ 





ism frah-^ilTW^ c*tlm ) 

^^'*3 elf’ll ^ ^Tl I 



sTWQPt ^ ^ ^[t%| C5f^ 

^ sri 1 

f^[f^ ft1%a ^?cn c^r^l m i 

^tc^ v£i^ ^pRt^ sn writer's ^irt^u*Ri 

^^u»r ^5t^i <2r$T^ :^r%l ?tTi ?rfiRi ^srmc^ 

1^1%a TOt?j^ #«rj I 

^5r^«N srwrff^ cH^ ^rfw ?Wr(1% 
cirtfet# (?f^ ^ I 

'2(1^fe (TO ^%U c^-^ 

^f^fl Wm '^tc^i^ cvf^n I f^^^2rcvnpn^ 

c5i^2n:?tc-m ^^rw^r ctr^rfe^ ^ri i (TO 

^^-f? f5i[ ■5(f%^ ^c?T f?[#Tf»f^<^ ^1%^ ^ I 

^ ftciR C^ ^ W ’t[<*ItOTl ^3^ 

C^ ^'^X Wf^ej 
0{^^-^X iT, ^ 

'Q ^ 

(TO I tm ^ 

TOFH 

^ _ 

(Trft TO?i 

??r <11^ ?[f^ TOi 

^^1 %l 

3Tf^ ^ 

i« §31—TO «rTO fel^rl I 

^ I ^ c^ 'ilTv 





1 

^ ^ jrf^ c^’^n (71^51 ^tc*f cif%?t?:^ 

5(C5? ^ (TT^ ^ (7f^ I 

^sit'S^t^ 'srWH c^c^ d\-^x 

^ ^ ^ ^5Rf?r^ fir^ ^ (Celestial 
equator) 1 f^"-t I 

3Ftf% ^ *lf^vi I f^t«R 

(R^ C^ (Tit 

?t(R I ^ 'i)^“s pR’Sf^i:^ ?t?n 1 

(Tffe ?®^«1 fro I 

Rl^ (RpR, fes Rtft ?t(R 1 ^5lTt^ TO ^fflRRl 

l£) 5R ^si -sftftR (R^ C^^i^itU ^®(RR fet 

«!ltfTO I (Tf^ ^t?:^ W (R^ ^T?(?*f RT'Q^ Rft(R 

(RR’?! Rt'Q^ Rttc"^ I ^$t^ ^ 1r%1 
^TTPkR (R’ltCJl RtfR RRt^ 1 TO 

^il^R ?rtt(R (RRti^ ^tlT® (RTOtR RtfR WfRS ^tlR I 

fef (RpRRT ^(R MrR R«1 »i)Rf5 'srt^i , 

^I^Hl •{C^ I '2(n5T^ ^'QIr^ (Spiral) 

^tRlCR< ^ I 

C*l^ «ltRW S—i'59 fkH (R^ «f ^ oq^ 

^ t£|^’ ^ R| 1t^«T5( ^ty| RR I '*lNi)iX|R 

^WtR f^fw WR ^RIR RtpRR ^^5 3Rt'^ TOtR 
^5C5R Rtf^ 1 TOtR 2Rt^ ^R“' 



rr 

^ ^ I ^ •£fCVfC*f 52F8ti:5T^ 







fc I ^tr^ -i)^ "^tc^rtro mt^ i 

—"srl^itm ’it^rN CT 5^ 'e^ "»K 

#1^ ^Pi 'Surrey ^8rtwi 'sit^H ?f8i ^^c's CT ^'s^ir ^af 
«i1c9rHrart?ii cvf^ ^tn ^5t^5|t^ C5ijtf%^ ^1 c^Tif^^f'st^ sn^tr 

C^fi^ at^ ij’l’v C^'Sfil 3F^3!1 3IC5I 

CJT®^ !?^3II a(5'Qfei ^?f%‘l Ctf«lt»I swai'Sl^ »rff^ C6tC^ CW CW^ 
^^*1 Jit^twi c^’Rt Pr'«it71 at5 ^ =?'*p3i ?af c7^t^ws %-^\m 

tfl^isi 7^5 ^(C9 (?1 ^t5l7l *3f^fl 75 5J9P <^*1 755 1 ^ 

7tPF 7fsi7l «fl"3 ^Cff CJf^TN I <5^7 f77i^^7 C^Tl^T! CT*1>f77 'ailmtTr 

8^ 7^77 1 ^75 ^IC^rfTF CTPR'® Sb-vi.*.. 7l^5t 7|5 t 

^77 re}Ttf^5 ^ 7t5l7 'srH^il ’^^7 ^C717 ^(7 5^ 7!rtf7«ji 

’ItPr 7lt I rsfltf^jf 1 7?rt^C^ 7P^ ?51 7r^7f«t^ 5t?r7! 

^lf77l ^hTN I5tflf^ I ^7l7 

5lf7f«7:75 ^71^1:51 «rl75tcn ^Clf^TFl, ^7r<l7. ^1. ^ 775 ^ fir?% C»r7) 7l7 I 
5t5 '9 5|^71 <il^U C7\7 I a^fitCQ '^ITi^ 7^^ f7t7 B?st^ 'Brft^ 

7t7 7l I T-lt^l r5l:7 7t3r 57 7t^ 5l$r17 C5Tlt^ CW71 7|7 | f7fl’7®l 7l5(C7f 
7!if«(!F CSiltfsv r?7l 7(7 , 1^ ^173 ^7 7^ -sifaJ ('Sfjjfa^ ^?t7 

7‘v7I1 71^ I 

<5t^ ^7 7711(17 CTay 7f^1 7iV5C^ 7f^7l ^(|r5 71771 C7f7 

swaS'Sl^ ^'3 7^ «'i> f7: 8 CTCT^ <il77l7 »Sf7 =WUIj7 ^t7f^7t | ^Tf7 

^ I ^P17 5^ 7f^7 r7l77 Util'S 77^7 

I5l7 >H7t5 f7<lll^ 7i% «ltC5—^1r| >* I »t»6l»wifa7 

7<^7C77 77Pr ^17C*1 7'73:7i:*t7 «i75l7 .il77’t TltT? 7l I '5(75 

C5Jlf57'©r7!7 ■77"7t77 7t7T 7J»l7t7 ‘-*17^ 7lt71 ^lt «<17j5 7'531 7l 7*3(«3gJ 

f5^7l f57 7!^^ ^17 '5iyi7|c^ «rt^1C»f7 CTt^^ TJtW C7l7 5(5 71 77*31 

TtfTPl f5t77l Sf^-S ^{7l 7(7 I 7'«177QW7 (?^7 5^15 7’»f3( C7f7 7f7^l1 C7^ C77l 
7f«^ 7f7C5I if77’^ "7^ 71:7 I 7^t77 7^ffl, 71, flTl, 7t31<5557 



^8 

i spR ’('051 'qI^ «ii^U swcai^'S «rW^ 

^rcsi^^sRi 5iflR c^sitaf =1^ ^ ^ 

CT C^ TtP^ «rt^1 f%31*| Off^I Cf[^ ^F«Rl ^ 

4^16 ^tf^ ^®rt I ^i5 ’'iWs 51'^cai^ 
Ji^l^i I >si^ ’iiH ^T =wai I ’3^ ’Ttw csR «ilc^ 'ii^* 

sftwii mi (7f ^fi^, #ri i ^’sn «fC5 i 

«TWc»m ’rtsi c’fKI? c^ptsi sT’pai c^c's nt«?it 

nw ^ I ta C^ TltR »lt^t»f PT'SWt*"f 5fRl I 


i I t^a{^f^3'©t^ f^ ^ ;—^ItH. rsfrtf^^. a|^. ^'*f^. 

I (Whaf do you understand by—The sky, heavenly bodies, planets, 
stars, milky way and zodiac ?) 

^ I qmani i pft^ 

? (Write what you know "^Cbout the shape, size and distance 
from the sun of the stars. What is a solar system 7) 

«i 1?af »it^n«fl « >i9{^5i'ec9i^ Trt0i*(Show the 

positions of the Pole star and the Great Bear with the help of a 
diagram ) 

81 tR^f^’5 =wai Tl spifai’wssi^t^ C5ft«*rt9 

f53r c?^t^y| ?t<5;—'S I 

(Show by a diagram the position and appearance of the foUowing 
Stars or constellations in the skv .—Orion, Cassiopoea and Little Bear.) 

« I 5 (fro ^'tf^l C^ ^ «pr?tsi ^ >Si^s c^t*( 

•l^ai « C^|5( 3|^C3|^ ^ ^**1 5|^| i£|^ ^tf»f 511 ’5'!^ Vi'S I (Draw the 

zodiacal circle and show the position of the sun in different months 
with their corresponding stars ) «i. *' 



'Q cmifm 


^ I JPFSI TOT «£|^ f%f^ swat Ctf^ll ^ Sft 

^3511^ Tt^®l ) (Explain m detail why a certain star is not 

found in a certain fixed place in the sky throughout the year ) 

s I swcaPl ^ fspi I (What 

do you undcrstad by the retrograde motion of the earth with 
respect to the stars at the rate of i" per day ? ) 

Ir i ^tfSprj ar«11« » Draw the 

diagram of the sky of Calcutta (Lat. 22 5 ° N ) 



I 'S^- 

'^1% ’TW ^ of’ti I ^fi9^ 'sr^T^ 

^5i<rTO cyi<=m I ^ic^f '<rt^ ^ 

r.^ (TrSTl ’srtcw I 

5[? vlsI^SltrpO 
^ b-l©l4^1itr 
^ «li'©|8l«8 
^ 1|i81?li5 
-r oliSRSISa 

Hf '21^ ^1 c^fwtpf 

-^rt^ ^?f1%l TO r.^i ^rf-t 

apf^ , c£)T^ Tl1% ’H ^ ferfs 5J^ 

wii 1%3t, *5 fTi?:^^ 

I 

5r?^cr^ «ttT:-i 55 ?j9pr ^^’H^| 1 

c^rt^ f:?Ff«i ^srIt© 1 mn 

^ 3ff^ip5[ —^?^'fc^ <i)^ 3rii:3i[ ©^o - -*mo f^.|^ 

-srf^^ TO I 'wtfh^'^ c^z^ f^<i\ 

TOft^ I 

^pf ^ c^ 'St?:^ 



SDo** ^ b VQ (7f?:?pQ 9\9^ ^ 

^5rf%5Ft^ ?t?lr^ I <rf¥5^ ^ ^ ^rt% 

^'1^ ^1% ^ ’ftc^ I "srarf^r 

fV^ C,-^ 'il^f^ 0\ (TTfe f?\ C^ 5J?^ 

^smc^ c^rf^ ^ ^n, i?tf^ c^c^T I 

^ ^rr{%:^f >5t??:^ Ttrii c^^ri m \ ^ f?f^ 

^tP*n:^ i <iit ’®rt^U*t ?s%^ 

f%lfe ■sr:^’^ I ^ 

1^f»5 ^-it:^ 5^?:^ >it^?p^ cw^ri ^rltc^ i (?TO (TTO 

W2i c^rf®!?:^ 2^i:rr (Tffe ct 

c^ ^-f -^wr-f c^f^n w ^5-1 

rw^l I 

'm nf^ 2n?rfi -sti^ri 

TO! Off’! a w mu\ c^rj{ ^tf^ 

w.^, ^ I c^ 

I >TS[i?7^ 5^ ^strr?^ ^ifn 

TOEi 15^ CT <«ii?:^ wtt 1 

cw^ TO I 

^ <5r''R>to r7\ ^«f^( vTtft^ 

I 

% —^fa^?r Bcgf^ ’tlt’f 

f^wn ’FTl ^ I 5C«jp|Tr ^fitjg C5pi<}tpiT ^5r5 "iflfM ^?[ 

5^^l1 ^Rl sni'ST^ ?tfH 3Ftt^ 

C^«S va^s, _i^«y:^ CJSPt*! ^fwl ’«R[ft^ I IJ 



'»• SiV^. csTC^v® ’nr ?tfir ffitn? 

^ c^tsr ati 5 c^l«rt? 

’Hi ^ I *5^a cjpts? a}^ «itf^c9f ^5t5tc^ c*f«rt 

^=(11 

^’W W Tff«r 5lt 5ff5l^ SItf, ^ 

^ m Cl «*rtc^ ^ 5 t^ ^tfif 5 ar a ^'m 

5^^i35 I 


s I c^t^i *l1sf^ ^ ^c«t? f5r*rf5rf^?ii’t or^ri m \ 

«n^^:—■51 i«|81i018i 5*v i|i^|0^|88 ^^: .|«.|.^1 ^ i.i>m*i«€ ^ 

i>|i»i|oo|>tti ^ >i| > 0 | 0 (r| 8 « »t .|^p\!.|«^ I (On a certain day the positions 
of the planets written in the Panjika are —Sun ic- 4 - 13 - 41 , M 1 - 12 - 
32 - 44 , Moon 0 - 6 - 0 - 27 , Mercury 10 - 18 - 20 - 35 , J 11 - 16 - 33 - 16 , V 11 - 13 - 
35 - 45 , Saturn 0 - 2 - 35 - 5 . What is understood by this ? ) 

^ I ^ ? (What IS the 

easiest method of finding out the planets in the sky ? ) 

«1 or'«f1 cM»i ^artz:? 1 

C^rt^R "rfsiat^ RWzn Ctf^l ^ fsiM 1 (On a day at the 

time of sun set the Saturn was just on the hoiizon. Say whether the 
Saturn will be visible in the sky in the night or not. State reason ) 

8 I 5 j|^c^ ai^t, f 5 |RiC <1 fsi^a ^ ^ fsfst I (Write fn making a 

horoscope how the Lagna^Kashi and the Star are determined?) 



^^,7f I ^ 

W I ^5if% 

^!lWf^*^ c’i'Wt^ I ^:(f^(%5 ^ ?t^ f%f 

^rrsRj ^ ?Rnt^^ tiiji 

5(*f^, 'Q ^=prs^ ■-t^-’&t^ 

(7SRI91% 5[<Fffiir® ^«r^ 1 WPffe 

^ri ^rfesT OT >8 fTOt^( ^i ^ I '^- 

cwm^-^''1^'« wi 3^, OT, #, ^ f-rf-n:^^ 

?P( '6 ^ ^ I ^5^% 

sn^ ,2f^ NQ 9^:^ *\f^ 

cvR^sWc^i ^ ' 

^’SjM "SftW, 

1%^ f% ? ^3^ c^?( 

^ c^V*i^ c^ 

^^rtr:^ i 

^ c^ f3r*f ^ 

^ ■^■<Rl® I ■'srfc^ (7W'« ^^F*n51%?tf^ ^^ 

^jf^^lc'fi '*iiPitN!) RRfe «ffc^ I ^^{.N© ^s^tPicNic^ 

W <2t^ I ^3J ’TtPf ^^15 

c^ ^rfci fiifHCi?^ ^ ^1% (M ‘'jf^ ^ I 

.. <irt^if^ c^tOT srl^ ^1 



iwt^—I 


® o 

(TFtft ftpf ^ ^ c^ 

^5t^ t<^'aBlI^<p9f«| <ffii<ll ^fWtCI^ -Sjoob" 

1 ^ c^ ^§\ (?i^-5r5 \ 

ferfc^t wn ^5«r^T 

C5^v5t® 1 ^rfir® (7i#c<src^ 

7i^ 1 «tpR1 ^ (71 ^ 

(7®1 =Tt^ I oq^ ^tcn ntf^^ (7TO <W<^ 
'3q^^ <flf%?75 <TfC^ I ^<, C^ 

^ ^ to i 

% I 

1 n^rtc^ ^ ^ 

^’t f^g ’*It1%(75 ’TO ^ 1 

TO'TO ^TTO ^f^,f%^’?C^TOTO‘^'i»«‘»‘» 

TO ^ W® TO ^ ?[‘t^3f-'®(TO iio I3«t ^15 i 

(7f^ ftro (7s^ ^ 'Q«l I 

^"’i ^ (7®^ ^«i ^ ^"sf' 

^stft TO I ’Jplft "^TOI i'SsSooo ^s«l ■5r?l I 

%t^ 'em -2(71 ib-x i«''» I TOl 

'6^ iVX i®*-'® X '5®'®obo =«^5^>8oo X >»^'®-TO 
I TO^;^ '■sm ftTO m ^*5^ TO "jftfhr 

Ftf^ ^‘n I 

CTO fw ^5tTO[ TO JCl I TOil TOCT 

^TO ftfi^*i tro tW5 ?r'QC5f?[ to 1 'SJ^ 

TOTO 1%^ viiTn 'fN®tvf5 I 

^fofft^ «rw—^TOTO ^TOTOI TOTO 



C151C^ TO I ^ (Photosphere) I 

c'rfro TO^i ^ ^ t 

Bim TO TO TO C»rt^ (Sun-spot) 

TO I ^^f 1% 'il^t TO^‘*!( I 



5‘»' =?• 1f 3I—cTO 

TOto TOtc^R ^ I ^\ry^ 

Ftf^TO TO I 'ii^fe W#l 

'^TO TOn ^=5sTO^ "W TO I 

v£|^'n TO (Tit^TO^ TOrl Ttf^l I 

t<5'8Blf^<p9t*t 'Al'VJjf^ 5lt«t ^ ^tTOTf^f 

TO cTO^ ^1 ^5rt1%5T a *51^"^ TOt^ 
Ftft<TtC*r Wf TO TO TOTO^ ^ , 

c^nf%« TO I (?i^^?j (?it^TO?i ^«gTOf 
^ TO c^TO I 

TOf TOH f^1 TO ^ ^ 

TO’an TO I TO c^fti TO 





—G'srjlf^RiTl 

<7R ^^1 ^ ^ ^TtW 1 tR ^sOT 

Ppf^i ^sTtc^i 1 ^ ^p\ "srTsi^ ^ ■®ref>rr^ 

4fa ' >j) <>rtft TO ’^^'9 tro ^ i 

fe^ 

?ni—(7f^ ^fwi I TO1 

■fe!^ '5rc^?r Ftftfw 0[ 5itc^ > c^--^^^fm 



f^—(Tfi? <2IW^ 

G*(^ ^TOtcWI ^ 1 f^'' <ppiiiic^M 








«'0 

fro TO ^ 

■pp^ ^TOFJ Frft^*f TO fro 'il^FTO ^TOS^T ^ I 
s—^5?Jt^ f%^ Ftf^(7F C^ TOISR 

^TO^*I C^^l TO ( Chromosphere ) I ^ 

TO1 'Sf^ TO-^rM^ ^ ^ 

^srTOI ^ ^ I ^ ^'e ■^5rl 

’TOJ^ft‘1 ^ TOKtf^f ^51^ 



5|t fB3[—W 

■sjifiH 'srtCSTt^^ jf^lTOT I TO *^fTOR ml -^^ ^ 





^8 


vilT- ^ ^1 W\^ ^ 

^ CT ft# 'Sffsfftf^ # 

(Corona) 1 TO FfftlW 

^ #[^l ^5ii^5T ftti 'Qftrc^ 

.ii^. TOs ^ ^c#-2fc^’f ^ 

^ I ^ ^vn ^1 ^(vQ?f cvf^ ^ 

^ ^W| TO I wt^ ft^ 

^TOqst *rfvn 1 

■si^fT® I f^^*) (?Tf^iafF di^*v ^1^i?i5tt5 

^®> CJl^Mt® I ^rt^l «tt*l 'ait^W TOt? ’flF*!^ Slt?51— 

^rtiJi^ «ii5f»i^ TP«t'e*i I c^ fiTO ^c’l’Fl 

C-5^ ^in^rygi*! ?[-5 | fv-g ^^1 'aii«1>^1 5}l3f CSf^ 3JtWt^ 'Qs? C^iH 'Stff I 

'B|<t<^ TO ^siCTir 5tfir^^!?I 4^ '5t^ I '9®=? <TO 

«Ri *jf<i<ri« ?it^ fkw '«ic^? 5if?i fwi^ di^t 

f^si srttM I CTgsT ^?l1 ?WtJfW «ltcsit^'85f, <<1^? S^3r«3! 

fss\% w ^c^i «ift i^TO 9iti cjih smn 

c?^1 ^1^1 m TO TO cw^t TO, '®wf^ncT 0^ w m\ 

5? I tTfCW^ I 


fftii«ttwi»rl 

> I t^T® #1 ?[«I ^ ^ #FCT ^N TOt TO ft ^ 

I (Give a full description of the sun. Would life be 
possible on the earth without the sun ? Give reasons for your answer.) 

[ ft: 5**> ] 


L 





^ I ^ wn1 ^— fw I ^ 

^-5rt^. 'Safif-^^1 —w 

^ ^?n55T '«t9'5pni-'9^11 (Fill up the gaps :-The sun is 

at a distance of-miles from the earth Its diameter is-miles, 

weight-maunds. Its density is-times that of the earth and 

volume-times that of the earth ) 

«! f^jS^ irt'S I (Give brief descriptions of the 

three spheres of the Bun ) 

B I ^5^ ?t« ;— CjjK ^3155^ I (Give short- 

descnption of s—Sun spots. Chromosphere, Corona ) 



<£i^ v2l1c'^ ^^f5, ^ fiS)^fD 

^tt%i ^ «(%l c?(^ ^Erfe^, (7f s^^ 

"^rfc^ c*i^ ^'®c<p (.^m 
^Tm f^- 

I a 

v£)^^ 5lf,NSlj c^t^ 

f[>«1 

^c?r I 
C^ ^f^l 

iSt^- 

'Qf^l^f >ff^ (Rt^T 
wf^ C^ ^1 JTtt 

^1 ^m.- 

v=.rc-. ^ ^ ^’Rt^ FtlR- 

TKII—«il^ TR^ 

fw I 

^®t^ ''srtc^ 5ri3f >2J^ftii 'ii^? i 

^5rw»ft 5j^-5T«tc^ ^i(m nc^ ’«Rf^ ^ f5Wr 











I 'iit C^ ^Tt^ 3^^ W ^ 

fwsfsR ?Tf%'Q ^ C^ ^ 'Sf^f% ^ fRf 

«(tc^ ■nst^uvr ^ "sm 3^ I ^ sm, 

’s?:^ Ftftfw ^rfesjei '3j^^«f^ TO 

ffltC’T I ^ f^'5^1? , ^rtc^ 

C^T§ Tprlcwi , <71 TO 

^ I ^srfTO^ ^l c^ '2tc^ ?K:*tT fc^ > 


• / / * S^''. '' 

» / / . . V./ ^o/.-c't*'---O , X . . » 

/ • : ■ J::^fif'^&:-.-.\ y: \ 


\ \\ ^v- " .y / ^ / 

‘ ' -‘I y -^ • ^ '' 

'x ''^/ * '^ ' -'' 'S* 


'v s'/ ^^Vqi 

''<4' ^ 

'. I'---. 'OsBil- . iS* 










^’x fN—^ '9 ^ 

^5t^ ^Tt% (Jil^t 'Step ^ >2ff% 





CWlRif^Wl 




< 


«rf% ^cwi ^ i 

vi)^^ ’T^'tf^f^ TO ^ 1 ^ 

»4Tv fifirpF*! TO to cw? ^ I 

^ <1^ ^^1 ^ ^SICP ’Tt^^ , ( Mercury ), 

W ( Venus ), ^fl ( Earth ), ( Mars ), W^ 

( Jupiter ), ( Saturn ), ( Uranus ), . 

( Neptune ) Q tf lifel ( Pluto ) I to tw^ 'Q 

’f%5t OT«5n 1 

S? ^ to crtft ^i-sf 

to’srt^ srrPnri ’^rrc^ i ^ Piw ^ i p 

CPI m 

^ ^ I -wr^ '5m ?rf^ ^?rt^ to cpi i wl 

^ ^ ^ c^f’d ^ I ’fPs'^P 

^CP‘m ^Kl ^pT?fC^ C^ ^nPf^TC-st tfPf^ ^■ni 
JTtt I 

'^3?«fPi ‘^W 'P I ^ 

^^4 fp I ^1 p%wi It?, '®rr;tTO 

^5 ^—fift^ ''JPtfN W 1 TO 

C^ ^5?tc*t PI TO I TO CTO T5KI ^toi 

TOP I 

S—'QCJIR TO Tfpf^ ‘ 

TO I '®3Fst^ ^sito ?i?f5f5t^ I ^jspfirit <jpr?l^ 

'St? I '93P ^cTOd I « 



;£1^F5TSF I wf^«i 

'59b-i fe ?itPtirl 1 c^ff’HT® ^<is ^ 

5Tft^ W Tt^iT C5%\ ^?[lltc^ I ac^ 

'nt 

5f^«1 5JC^ ^tit^ c^8( C^ C£l^'i 

^p1%tfOTS(, ^’SJ c^ltt ?[t 4 i 

.fj^ I iFt^ tri fii-^ 

ffC'®^ FtPrfwc^" i 

C^lft ^ 5^ ^ v£|?[“s 

^ ^tftfwi:^ ^?i I ^ 

^f^ft r^ir^ -sTt^ ^ ’•Ps ^ i 

5rf¥wc^ I 

»tf5! s—trt^ I c'^rm f%'*s?:^ 




ftai—*tfs»ai^ 

4^ -m ^tC9, I 




8® 




^ '2t»rf^«i 

^3^ cftc^ I ^ f^n:^ OTtfC'Q^ Ftftfw ^Ricv»ci!i i 

s—^51 yft^ ^ 'srrf^ ; 

^ ^ c^ w • 

b-s ^ib- fe I ^ csfW'O^ Ftf¥w ^ I 
Ci^^gST S 1?:^ 1%Tf^ ^91 CT ^^tRl 

5-^ ib-8^ ir?r Tsrtft^E^ 3 r i 

c^ ^rt^ i'b'5» 

I 

H,^1 s—i?>^8 5ft^ 5rl^ sriPf -^sriTi^Tr^ <2ffjji3S 

.5j5^ ■srtftf^ ^ I nift 

fC? vilTv -2(^«l 58b 5io fif;^ I 

'5J? I 

**\ 

■®rfTR cwf^iT® c^Tc»[’ Of’d 

I ^Wl C5l^ •^1^1^ 5T^1cWj 

^ '5t? I ^ ■«rr^ i ?i;,i:^ 

>R'n:w ^ i 

^ <il^'s '±fJff^«l c^ 

w 5^ ^% ^ I ?tc:^ -51^- 

*nm c^ ^ TO c^3Tt^ a[ 

^ ftc5 ^ I 

>T^ff»r <2tiTO (;^^«Tf^ (Kopier) 5(1^53? cwrf^^ 

OTtf^f^w CTO 

iiTf^ .iji:^ 'Sf^fft*! TOtto «f^ TO 







c 




^s^ljl ’ItQ^ <sn^ 

vsj^^ ^ frn Afro'S ( 71 ^ mr\ i 

fsm c^Ki ^ 

'<21 5t^ 

^1 ^1%^ I C^^^r^TPr '2ft^ ^ 

*(^ '<3 

^ ^ 

'srPn» c^f^ ^ I 

•srt^ ^ *r^ ^^«i9 '©f^ 

^^^"5 C^ C^'R (il^^ 

’^■\s^ ^srfw^ ^ 

^ 1 

^9^5 >st^ I 

C^n^nr^ ^ (Bode) 

isrt^ vfl^fe I 

^ w^\ ^ 

^ I ^sm 

0^0,^,^^, 

5 8, 8It, 3'J», :>5:^ 1 >2rc^ 

^t^rm s (Tit^ %«T 8, io, 

^b*, ioOj iS'b I ^S( ^85^* f^3|_3f^5tt«J^ ^tl‘Ptf^<t 'Slt^t^ 

^1 I 8, 

'^caF^ % -'jftfh i® I CTO fs^^ 

5?f%| TOtC^ ^ ^ftfN W^ ‘^«l (7(^ 








8^ 




% 

^ ntS511 I ^U{ ^ 5tc^ 

^lf^ I *rft^ i «>»i 

i«®c^ >» f^?l ?> c^ 'o® 51^ TETi^^n:^ c^ 

m ^ ’Tt'sul I 

1V^ ^rrf^3F?i' i ^ 

^ ^ ^ ^ sn i . 

■^<cvi> 1%i ’«rrf?95'® ^ I ^5rt^^«tt 

f^’TR ^ 1 

C^ ^tNi'C^, ^stW^I Ftf^fwc^ 

fi^ ^ I m \ fro 

’jf^lfN Ftftf^ ^ 1 CTO CTO '5tC5^ 

I c^ '511:^5^ ^TO w ^TO*r® c^!^ ^'N^ni 

I TOI 

^srrc^ I 

spf^rtri ar^^*! FtfMwc^ «it^ a|^<lt*H 

I =njl5 atc^? >l^t^ nt«ii1 %tre i wo 

ai?[ I atfef^ 5tf^f^ ««iT^t^ ^%| 

^C3 >i3i«i 5i?i I "yn 5^ aff^c‘tii ^5^9 *?ai 

>i19lr^ ^m\^ at^*ni '«RTt^ ^ ^ fl^ ’rt’5^ i 

«t«»rW 

^ WW ?1IT T5 .... aj^^tm ’tf^ 

v4'4i .. '*ltPl^l^ ^PRf’8 ^5^.I 

(Fill up ihe gaps;—The . the distance of the planets from the 
sun, the*** • will be their velocity and the . will be the time of its 
complete revolution round the sun.} 



gcfei 8« 

^ I ^ C?t? sTrt ^ '9 WW\ Wt« i 

(Give a brief account of the greatest and the smallest planets.) 

«I ^ atc^ *1?!^ ’fftr® ^ 

>pni ^t'^lCVf^ apfipF ’St^nFl <*l^ ^ | (Tabulate the distances of 

the planets from the sun and the period o their complete revolution, m 
order) 

81 ar^^jsf csi^fgsi 4? ^ ^?rr?( fp 

^ I cm CWltil ^ ^’Vt^ m I (Write, how the 

Asteroids and the Neptune were discovered and state the theory 
relating co their discovery. Or, Explain the theories of Bode and 
Kepler) 



Fif^fw ^srtf^ ^1 5 8 

STfC’T I “^f^lfN w ^ 

I ^t’Tt^ C?ff^ ^ ^l5?l 

>f%rT ■srWT'f ^5rf?rt^ ^tfs^sj 

^rt^ I ^ <irrc^ c^rtw ’tt^, 

f^=f I 1%^ f^c^ s^fsnn c’fc^T ^sm^i c^ ^ ^ i 

^ ^ f^5 JTtf^l ^ TO 3?^ v5^^51Wt^ 

ff^ TO 1 ^ 

^\c‘^ c^*\ m, c^ ^if& cwc^r?! 

^srrf^i 0T?^ i ^ ’^\(.^ (ti ^'ijM 

^ TO ^ I 3R5r -stt^ <tr«Tt^ (Tifr^r^ 

TO I TO CTO ^t^l ^rs I (TTsrs?^ ^ 
^I^TO C^fw <TO TOTOTO C*!^ TO TO 

"®TO1 c^f^ TO I TOTOr 
CTO TO^r 'srtc^n w*f*i 

<ii^v 5^w.^ C^t^fir (Twilight) TO I 51^ 

cTOf^ TOc«l ^Ti?^ I 

t%li CWRC^T C^ TO TOfS^ ?rfTO^ ^tfTO'Q ^TO 
TOCTO (TTtC^ ^ C^ftTO ^ I fro 

ib-* fro ^rrf^ c^ ^ •c^ 



CSRPmW 8(t 

5tfti ^ ’ntw'9 ’«rt^ '«rt!:»TpF »rt^ , »ilc^ 



« 

5»*v f^-C^rt^% ^ 


«iit I ftc5 ib-° inf^i:^ C9i*\ 

7 \^^ cTtc'n ^11 c^fcn c'^rr^f^ Mr ftfei i 

s— 'SirM^ 7\ 

?irn:.9i^ ^3Rt^ ^1 

'<f^ ^b-" f^,^[ f:^ 7m 

^1 ^3f^?r fro 

(;«RP«[wc*t 8—^ ^ ^ 

^ ^ ^ f^—f5|?|'V filwn 

CW2tCffC*t W '9 

^ ^ I (7!^ ? ‘5t ^ fQ ^ 

^ C^*! ^f^( »itc^ I 









8 ^ 


R'setH—C«rj 1(^(5'8)1 


^ wi cnt^ I ^ ^ ^aprlOTF 

fe ^ ibr" S(C«(T 




^wi? f553r—«m « 
^«iT^ '£fc?c»t 


^iir^ I c^ c'?il^ I c^ 

"^nn wt i ^sjNs^ii'^ 

^ ?11% ''srtsrlT:^^^ 'STtr^t or ^ ^ 

‘^'*p c^ <^!:^ ^ri i fk^ «2)cfT*f 'Q 

c^^i ^fm i fel 

^rtfspn ^ I Pr^ 'Sfcvr-r ^ ^tQ^l 

wt ^vsos 'iiif^?:^ I ^A 'i\r (A TO 

^’f itr'* f^,5t dittos WW ^CiT^ ^ I 

OT* ^®rf^ I 

cnt^ft, c^^F^rc^fc*)^ c’tt^f^ ’^^cw) ^ ^cvtc-r 

^wt ?r^ 1 '2tcjfc»r c’tt^PR 

OT '2jC*TC-t ‘ilT> ^«fR^ C«f*f 

^5r[l^vj|f^<f 'SKR RR (R% I 

cW>?t '8 »R^ fffit s—<iRt^ ^ ^iwti^ JR^ Tt=t^ra 
’JiRrm nffW?! ttt=? ^6^ SWK^ c^ f?*? 






8 *^ 


(Solar day) Wl ^ I 

5tftfte? ^ ’tf^ 

«rrc^ =n, ■^^R« ^8 2?^ =i8 m ^srW^^F^'Q^ 

^9 c^ ^ ^ I Mf%l 

•^rmi t5l ^8 ^1 (Mean 

Solar da\) ^ I W b-t '5 b-t ^ (TTN ^ ^ 

JRt^ I ^ # ffcR, ^ 9 ftOT ^rfrsi TO ’RfTT I 

G^'^ ^€,^s—fro 

^rM ^t^Ti I fN mftfw 

<sm Sb- 81^ 

7^T( ffftpfn (Solar vear) 

?iff[Tri ’ttc^ I ^<5 ftiT 5^"^’rr1 ‘5l«Rl 

^e,^?r (Civil voai) 

(7^ fro I 

^ ^<s,5Rr g—8^» cm ^irr? 

'2l?Tf^«t ^55(f R=i ^ ^rtr^ I 

%rt^ (?t)^ ‘ii^? dtf%^ c-it^^ft 

isrH ^‘^1 ’Ert^ I '5t^ '2ff^ FtR 

wt'5. ^1 I c^ RiRi 

Tfmt^ i c^% «iRr:^ ^ I (Tit (Trrt fe ^•^^T1 '5^i9^ i 

(Leap year ^ Bissextile year) 

^1 ^ fe '0^1 XS + i-iS'toi I 

c^ m(^ HTO5PT11T1 5rm 

(Julian calender) I 



^1 ^ «rtTi 

ft; tt ^s an ft; 8*^^ ot vi)^ (?fft I ^ 'w#® fiR 

^ «tftc5! €f1% ^^7\r?n ftft^ C^ «t^l ^ 1 

<2ff^ 8oo O ft^ c;:^ ^ I ^ 

■5rf^ Ftft^T® ftro's ^ c^f'Q^i 

^ I ^ c^ 8 fwi f^ir:»m 

^ , ft^ c^ ’R'^ftr *f^t^ (71 

cnc^ ^tf5 "^rtc^ ^t?rKi 800 ft^ 

5^^ ;?(Ti i (Ti^n ft^ ^ftc^ ^71 ii^so, iso^is, 

ie&O^j i'iSoOj i^op ;2(^ff^ 

"icSoo, i'fioo, ;»oo ^v^ft; ^^{'Qftf 51^ ^TT 1 5(0^ 

(TF^JTllft ^"^ft^ C^'lt ^ C’ft^ 3plW 

(Pope Gregor> XTII) ^ftl^l 

ft^^lft v§t’f^ ■^Tti:«T'S4^ (Gregorian calendar) I 

ft^ <21^® ft^ ftsi^'s’^ 

^1^ I ^ I 

ftiTTf^ ^(71 ®ti?irr?t 

fi^»9 ftl^It^t ^ftc^I ^ I 

ft-nlW ^ ^''®ft«i 4C< ftfti 

Rmfti ^ ft^ W ^ Tlftrc^ 

?F^ ^“3pt1% l ft"^ <2rc^ ftft^ ^tsftl^ 

ftR 3f^^ «(I117? m I C^ ^ '2>i ffel ^ 

C^ i?[W ^ '®® ftc^'Q ^ I 

^ -sf^ ftsi (71 ^ (?^ fW3 (Tit ^ 



^15 825 

?Pt^cj ^sppgj ^ 1 

’jPrft ^7^ FtPiftc^ ^?rl ^ 

«rffV ip^ I ^ 

<Ttf^ c^W'Q^ (Axis) ^<Aim «r^ i 

'^Rfl «rr^ 5^1 C^ CWC^®?! ^RTt^ 

I fv« “'jf^rfNf nf^*! a ^c®T 

^ n 5W^ >[f^ <71 ^5Rf^ (Tit ^5^ 

^o ft: c^t*] ^Fft^ I tiftfhl (71^®, ft^<t<W 

^“pf^ rf^^'nn I ^rfri ?tc5i (71^'Q ■*ift:^^*i 



’®(n^ 'b'b fts C^®1 ^1%l '®I^R(>S I (TT^Jf-Q -^iTK 

jfft''® fts^^ ^srtc^ ^ftPTft ’tft^ ^ ^ I 










Mf# f^i ftciR ''^f^ffhi cw^ I <^ff^r% 

OT f® lFrf% f5 ^ '€ ^ 'Sfwft^ 

T^\ FTftft I 

c^t%?ri ^ ^C'® 

^C? I ^15^ C^<P, 

C^ Q ^TJM C^m (TTf’T ^C?I CT 

C^el ^ ( 7 ^ C^effS ^fFR 

3o" + >o' 

^b-' ^ I ^ 

'#•51? feil—3FK%r5(Troi'ic of capricorn) 

c»f^ I fkij ^Tt^Tt^ W.'^ I ^ w ^ pf5^ 

Ki^^l fe rwt^ ^ I ^ s? ^'<T 'Tfft 

Vij^? TO fe I 

^iC-f (^S» 5TS fM ^) fW 
TO’?! ^ I 
fvrc^ 9rtc^ v£iT' 

C^«l 

^b-'-'isb o;^' I fF^ ^ 

^?r tj (Tropic of cancer) 

TOI'SIW CW^ I 

^ TO 

^<Tfe ^ TO I '»> 





ffR '>1^tbC<l ^ 1 

^531 <i)^N c^*! w^*! ^ I 's^- 

%(1 <ilt ftiT ^ OT fwl vV)^ ^ fe, ^ 

) I 

iff^ CW.^ Ftftft—VQ I ^ 

c^'^s I 

^ 5^5T CW^ c^rf 5i?:^ 

(b ®^ (Ht^) 3Fff%^ 

^rrsm:^ m \ 

c‘^r^tr<^ 7 t^?t 

?[rf4 (ii^'s 

1 ^5^ (io^ 

^ru) f^nfhs ^nnt^ i sFtfs^ 

f^^«t m i fe ^tci^ f^R 

^rf^ Tf^ fe 

4^, wtc^ ^ w «rii7F, f%*s^ 

’ff^WC-t ^U5, .2[^ I 

(71 3^(71 nt%srt®t w =Tc^ , ^ 

■^^'«1C< (771, (71 ^t^cv®(.^ ^<P«1 ^T^Tf 

^'^^U ^ 1 W«l ^^*1 1 %'nTI 'STTl ^nr5t?7r 



f^P^I ?t=f 



’tc^, ^8 nrs I 

^ ^“n*i c^ nf^«i 1^ ^ 

r^4^<f«i(,'ii '®iir>[ce^ "'OTwi ^ 
’tPPTt*! 1 c*n:?r5* 

^tRfS ^ I 

c^ 3 !p 1%I ^srtftr® ^ i 

^1"^, ^^«n 
^?^n 

onw ^f 1%1 ^ I fM ntftc^ C^ ^ftl 

'’lR>C«l C^ ^pRl '®(1P|C'® ’5lf^<p\5)<i 

^c^ ^ I 

^twgi '9 ^1^ I 

I ^tnnr f^i ’^t^- 

‘il^l C5f%^ ^5[W-t<tC^l ^ 

^ i 7i:5f -ft^fc^ 

I 51^ S\m fe fe ^’I’sfi ^ I 

■srwij fe «m[ c^ fe 5<ti5 io^ 

I fes(t?? c^ ^'9^ c^rt^ W nt95ii ^1^ I 

<£]^ ?Pt^ci wfsc^ cwm ?h55r, ipt?*! 

>fKi -fifiK (?rrsft^ fsR’siWfcn c^np- 

^tC^ C^, ^9 ^<»f?rtS 5l*fJtCf 'srtsRTl 



oosi? ifeii— 



^ I ^ ^ 

^ Sfl I ^«| c?[ ^ 

CTO srtr^, c^rot ^ ^ f¥% w tot \ 

^C^tCf C^ ’TpRt®! C*rt^«l ’fcRt? ^ ^ ^51^ 

TC^ , !^ft5n apc^ “TO \ 

f^f%?PI®f^ "STt^ <71, C^t^^ 

^ ^Tj -src^w ^ "srlw ^c^, 

npRt«1 I ^‘il^ C^1 ’TC’f 

iwf 5"^ ’iitc^, W ftPr<®i «rt^ i 

c^^n (:vf5^ w-c*tl^«i ^s f^riw«R ^ 

I ^«R ^ ’ftc^ ^, ^1 ^ 

^%1 ^iTPR? I ^^1 5T?riCW 1 

<jftlt (R nf^*1 ^ 5l?«t RZR WWI 

^RR W'R I TOTS 

'srff^'R yi?nj '2i^jwn:^ (Rtci^ 

T7R :r| ^ 1 ^ Rt«^, 

vg'tt^^tls^, #R«fi c»fiR <tfen 

I vil^t RfR, ^"51 ^it- 

^5rtft?i, ri\ ’ifwrofiRt^ 

^ ^n?R ^j5c^ <irtC^ I ^ , (7TTO 

?t**i ^f?Ry«fi ;rf^ I ^ ’lilisfiiiHfiiiyR m\ 

Rf^ IRR^ ^ I trc«i 

* '^ItPlC^^ ^f%C^ (R ^Tf^t*! C^ 



%m:^ ^1^% f*m ^ 2ft?rf^ ^f?n i f%^ c^fwc*?^ 

^ 

^n ^i ^ it's! I f% v <^3rs^ fw 

^’ftfers 'srtf^i 

^ ^Wc*] ?^«i ^Tfr^ I •^rfe'?, 

^t<i c^f^, fk'^ cfr^ 

1 f^n fw I 

-TO ^f5^l >il^? <Ttk€l ffkl 

^77f I ^??=T I 

■^Wl 

>T“v*^’^ -srffkl C^OT vii^“ c^ OT 

^ I ^rtii *9 ?fiT^i 

^''rtfki ^ I r^ T<i't1w 

n?p5?i TO5^ ^5T TO f%^«i (m 

^1 ^ 3r i ‘iit 

’^fk^ *ft5 ©r:^ 'ST'n ^ ! 

fk5 c^l w?r aFrf%f5 ‘ii^? wftrc«l 

^3^-^Tf% I ^ c^ ^n c^t^ 

'5' U-f •?ftFt^tPl fkl I ^ ^ (?l c^^ 



^ ^ m 

nr5, fV? ^?p ^T?:^ 1 (tiH^ ^w*t 

^if^rn oqt 

<ToriclzoiuO I 
f ?:vi^ 5?rT 5 p5^ w.^ 

^ 9 

^ 1 W.'H^ 

'®rf<T 

TRSf% 1 

v£|^ Tf?r^ ^t7:s[ ^5T 

■5ff^?ri I 

TT^ ?tT^5r^ ^ f%*l5I^9T f^af—r«J®t^ 

(Prizid zones) 1 CSTSF 

ig^f S c 'S ^ ^1 

^nt I ^>31 w.^ ^ irf1%%c^t^ 

(Temperate zones) I 

(THFW'Q It’S, ^tflf^ 

J^sTj 1 ^ c^^>Q 

=^?:^ WP’t^ ■51?:^ 

-vrtP^ ^ ‘ii >f^5*T bmr ^n, ^tfti 

T^U %5 s^ v®K^I ^5(9 uq-^ ^\ I 

• • S “ tff^ill ^^*T (jmi'QA ^Tl fir^^t^ i 


3;C5I^ ^ W4* 


7^ 


_ 


fs 




^n^%5P? 


»tra*if8 


5-PRI* ^ PW 





^c*i\ir ^^»ra'8 ^i 

^1wt sn:^ I c^m^ m ^kH*\ c^anitf 

ntJf wy\i^ vn^ c^ I c^ ^va[ jffsrc^ 8 fifTi fsisww ^ ^ ^?1 
w»t^5t^li^8*’%i ^’r ^l ^ ^t^lirt'S ^ ^<otii nt^ru*! 
^vrciR w w ^ ^ c^ c»i^ I (?r <ic*i 

»IW?I ’SCajH *3f«T% CT?W«?I «f9 «|l^*lf?^'5'^ ??ii c^^- 

SfOfW t%*l W*( ?tf^ ^IC^W ?lv5 ^ ^ ^C^1‘ 

t?s< ^<5^1 |5Rw fitwip^ f^ s'Mra wr i t^ni’F 'Sfwn , ^«i ^'*,5itii?i 

»W8i»P!^’?^^c^3»lc^si’si*Ncn<rt^1 oti c^^s«:w»f«f^ 

’lt®8r55I . ^t^*! (Tl^Sf "TC^ f^^«l I »1^l1 ^ 51^ ^C»IVt 

^^ITI i?hnf twi i 1^ 

^ 5(1, ^ ^ I f5(cw ?ii^ ’ft's®! \ 

^ OT®>(i ^tpncg <3f^ ^ ’It? 1 

*t<iB®r <2[sr5rr8ii 

51 c^rt^ Tl ^«il c^ ^5 ? c^tsT'c^ S^1 ^«f 

5(fg^ I cw Sim «iiW1 c^nir5i?i br^ (?^ c^ ? 

(Why do the twilights happen ? State the reason in detail how it lasts 
in different coumrieb'* or Why the twilights in Pohr regions are longer 
than those in equatorial region ’) 

^ I f^«l^f^«f8( Ft'S; 

cJit?( f^, (7(tg csftt^ “a 1(81 1 

(Explain what are the following •—Solar day, Solar year. Civil year 
and leap year.) 

o I fffl9t5f ^FrtW'St?! wtwi«tcg «tc®? 1% ?t« i 

(Explain what is the difference between the Julian Calendar and the 
Gregorian Calendar ^) 

81 ib-8^ irtt ^ ws 5rl8i fftn <^lr^ i5»b-8 ct ir|ir 

»rf9i ? 


1 



«■¥ 

(State the corresponding years of Bengali Calendar in March 1842 
and May 1984) 

«I t|i=i tlar »rf!5tnT 1 

(Explain the change of seasons by a diagram.) 

'i I fiR ^1f3f ^ 'ifiPTM W{ ^ ^ ^tC5 ^ I 

(Explain with reasons of Variation in duration of days and nights in^ 
different countries) 

\ ’IWl wm\ S{t^ ^ flfti 

C’Tltf f (Why the mid-day is ho ter than the morning and the 

summer than the winter ? ( ft’ii; ifcs* ) 

I ^ ? ^*1 f3p ? 

(Is just mid-day the hotest part of the day State reason ) 

(Why the upper atmosphere is colder than the lower ^ Darjeeling 
is at a higher aUitute than Calcutta and nearer to the sun ; why it is 
colder thsin Calcutta) 

>. I STR «i^t=r 

(Show bv a diagram the differen# zones of the earth with their 
positions ) 





52 ^, ^ Ft® 

m I c5tc^ 5ini 

’5[^ cvf^i^c^^ 'smrssi ^c^'< cwt$ i 

f% trr?! -s[\^^ ■^srtTTsc^^ ^tspr-^ vii^ -^'s-r ^ I 

^3rt^ ^ -35[<t^ srt^ Ftft ■5^“r.-f?f 

^^('-**1 I CSTtf^ ^ -STtslUvr^ 

f'*^<p'i 7 NS^ ^ I t>(.ai^ ^11 

^ I 

v£i^ -©m ^, OTtf^f^w ^\ •^“‘f , 

IT'^ C^ TO 5 ^ (?RJ[ 

^ ^\c^ I 

Ffftfe^ ^^cnscs! ':rf«rft'8 •5rt^>f^rR 

I m C'^tRrRFR ^ ^'SrM WR W\'^ TO, I 
fro^ "snr^rRj tm ^tfe® ^l 

Sifwf^ ^sfRRI ^ 5 T cwf^rc^ ’fl^ I ^ 

OTRf c^flTO TO m'n cw^i ?R—^'tfrni:'<p 

brKtfjr^9|«t TO TOR "sp?®! TO—-^s^n^TS TOTO ITOS 

R? ^ ^ ’tiro l^lPf^ ■srfCtRpff^ ■^\C^ I TO 

TOl 535 ^ ^ri%l 55 TO TO nf^Rtn I f^lf^ 



5 ®, « 51 ® 


4 


'srfctf#T% ^ ^ vrt^ csf^ni i i 

^ ^srfc^ I ^ (?[ 

ntrrs G^ c^pW& 2 [t^ ft*f ^1^ ^ I 



«« 5 i*s ^ nt^K r^ff^ 

<71 ^1 

1%?rf5 f^tf^ srN (Tycho), C^-fft^ftW 

(Copernicus), C^?ri^ (Kepler) I 5C3^ 'STR ^®»®'» 

ft ’tiN I ^ 25'tirtcw ^ I c^T ftf 

ftf <*rfcf (Tit 1^ ewes^ it«i 

ff5fl I ftc-^ %5^ M'S! (71 

(71 CTT^P’M^^ (TI^TIR "551 


csFrff^i^ 


^ TO ^fro JTl I 

5® ■®rlTOR ^ (Gravity) 

^ I ^ c^ c^rr^F« ^ ^55 ’ftc^, to fm\ 

*n^ c^ c^rr^Ft ^ ^C 55 "ttfinR 1 ct 

1r^ 5 ^ TO^ CTO (R^ 3R 

^rfTH sn , trR ^ ’Tt^rt^ 

^<fi I rF»^ ^ ^'8^ m 

5rrt“ i 55 R^fftlR ?sf^c5T8 m ^ wtf^ 

Trr^(R I oqt 55 rn:k ^tin -^m 

^fm\ Tfer I 

jTtt, 1 ^ 

FC^ ’fFir® 3^C«T -slfviVFft'i) F5l%^®RiC^ 

RfsiTC*^ CFTC^l I 

fe ■srf^tc-f F^ R1 , FC 5 P[ ^ 5 n ^ Rl 
c^ ’jWr ^ Rwm?r i ft^?i m 

TO 5 -^r^ igic^i ?rr^ ylni ‘^«RR 

TO c^f^n r.w^ 1 (7T fffJT 3T^rs ^:ff^ ^ t 

3Ftc^ 'sm fec^ '^?F^ ^c?r I 

^tf'tsir?! Slfensf t1%i ■'SRHTO ftR 

^ I 'iit ’R^ f*R I 

FCS^ ^vsf^ T'^f ^ TO ^1 ^ rar^l 

(Phase) TO I F5TO^ S'R TO^l TO I 

TO F?S fhl (RiPWi:«^ FtftfwC^ TO TO TO 
FtWro? ’^froc^! tort Ftftfe^ 





^I 7 f 1 ^ 

ftpT «rrf^ ^ ’jf^ 

^f1%i 'srtftc^ 'srt^ 

^siw ^<T 

f%^ 5^1 ^ I 

-pjf^ viit 'm 


f ^ vii^ nsit^ <Ttn^ m ’tc’f 
f 53 { c»ff^c 5 [^ s 5 rat^ 


• --•^ 




-• •»• • 
I •• 







''•i, 

I •-* ' 


**■/ ' /-\ ' '*.-"* 
—’— \<I>r-'" '....• 


w ^ '5'i=i'N ii?rt ^5t5l^ 

vilt ^ 

t?1r^ tS(t^v8 Tftf^l ^It^I 1 

^ ^ tff^rfN FfPff^ \f^i ^ I 

fro ^ ^1 IFf® ^rt^ (Lunar month) I 'il^ ^s]<i 

m Rf%9 ^srtI^ i f'^'% '^r't ft-r 

I ^ m'^ 'iit r^-r^ 

^111 -^irjcmR^ Ri m 

5Tl, c^fwi( ^1 'srtc^tRra 5itii, 'srtTR 

■^rc^itR^ (Ml ^ 1 (?[fe ■®rf?:^if¥« '^‘*\ 

ot^i ^ (T^f^ c^ 3 ft»s3< ^ccitR^ '^?»r (?f«ri 

(?Tt ■^“fsrj fe'sR v£i^ ^^15 1 f%f»p:^ 

55C^ f^<t (Tf^ ^1 ftlf ^^Rf?:^ ’Tf^ I 

55 ’^Rc^ ^Rc^ ^ ’jRfR ^rfi:^ ^tft^i 

( 7 f ^rtc^rtR^ ^ c>i^ <jR^ ^ 

<7T ^s-r (?f^i ?t^ :ri, ^^Vr 

^ftcJili>4 ^awrwi i IRu 55 w Rnfl^ 



^^ 5 ^ m ^ ^rt^rf^rt1% 


?rf^ ^ I ^f«f511 1 ^spgjt^ 1 



vaisi^ flaf—5®^5i1 


5 1;! f?f^ f?f^ 

80 f^is) ^ ^ 

^=rtt^ I fr? 1w 1%^^ tfWN fe^ f 

Ob- m troi ^yR% 

^ff^i I 

TO ^ c^ifff^T 5*5 i^i ^f?:ir =^!:5T ^ f 

fe 5 ^ 5 tW^^ O<teo'’ I vij^fro 

'W9«* + ^H-i'®'’ r(^f^ ^(fesR ^fro I 

^ 53i C^l^PfC'®^ 5tftfTO ^ \fir$ ^ ^TP\ 









' 55 ®' 

« ’tf fe, ^ ^ ^ ^ I ^ ^?T 

c?fftr^ 1 firi <ii^c5^ 3m « fr 



'8b' 5^; f^_5P5I5 «il^t '®l"*r cw^l Tt^*| 

^Tt^ ^ ^ I ^ fe ■^%*\ ^ iS ^ 

w.^ ftf^pri (;tf 9 fj 7^^ 1 

c*f«ri f^wfe?! I «n5T3^ 

c^?[Tft 3 i 5 OT c^i ^ntc^ I 

Cn 4>W^I ®T^ bS '2 (v»J 5 lil^ ^5|l^ ipi ^—'21^513^ 

<2tl^ «^ ^ tf '9 ^ ^ I 

^ ^n?f^ I (7\ f^ 

3m^ ^ ^ I 58 ^ ^armi <:ff^ 



^8 


^ ^ i's” *f[:^ ^f%i ^ %p{ 

I v£|^ i'S® '£tt^ 4 »*^ ^ 

«rtf^ ^ 1 (t o| f^i 7^-\^ ^ ^ 55 fete ^ 1 


% 

\ 

% 

\ 

I 
I 
\ 

I 

A 

I 
I 
I 
I 
I 
I 

i 

Oft 3 ^^ ffel—^TORf 


:rt^ wi ?-Wrnw i ^rrri^-t 

sr^u ^srffe:^ = 7 m 

j^^ii^f% 3 RTO ^1 te srrc-sTi te 

tTO f^ 5 t ^tei ^\ 

^ffeiR ^zm ^srtTO H te ^nten ^ i ^ 

^•^fS ?pf?rc^ c?rl^ te ^rtc^i ^ii^ ^ 5 >-^ 

r^iW 1515TO 1 ^tte^cw wi I >^feFi5^rp^^ 

(Lunar year) 1 ^ C^tC-T ’Tefift™ ^IC^fT 

TOTO Ft3R«^^ srste te (TTt ntefft ^ I te 
oft\ ^ IpiTO te ^ j c^ 




m 

f^l c^U UfH f^f«ir® d 

1t^ (7^ ^ I 

^1 ytcsT c^ -Tl^t?:^ ’fUE, TITO (7\^ ^ 

■«r^ w?i9 ntc^ I TO5tfw w^ 

^f®f^n ^:wt^ ^?m\^ ^ 

^ic^rr cw ^.?ri i to w 

r?i c^ ^rf&c^ I 

'ii^n TO > ^ ^c-f c^ TO 

’t^ (71 (TfPT^f^, TOi^ tm-M ^lt?r (Eastor Monday) 

vxi^? (Good Friday) I 

Tt^^ '-9^ <fl^? ^?7r I 

C7^^ ^U\ TO I 

(Tf«ri fn^tr^ (7(t^f5 '>5s4 f^rA (?ft^ vsas fvfi:^^ 

5t3 5^ I ^1 'Q. 5T^ (71 fWT'^ ^ 

•fjcf yft^rr^ cTi'^^TO \ t^i 3^(7® ^«fj|i ^1%j 

ctt^n ^ "sra^ TO3f, 

f^'TT ^#7® ■srt^S TO I TO, f^, 5|^, 

f’^Ttf^r^ ■'srt^'^'j^^ Mvtonic ('\clo ^ i 

5—5w ^TO. Ti 

srtl®! , ^^115 5§l»t TOI^ 'STO 5>-5 TO I R3^ B® 

*jct <ttftC(5^ ^?i1 TO I ITO '®I^^ TO^9( \ BIOT ^bb'S’i ‘‘iTO'Jcar'^ ®55^ 
^.... ^si^x ^....^^5iTOi f*fi7F<>ric^ 

TO1 ®f^'S ctTO ^f«^i TO , <3^ I 

^mTOF 5 | 1 ^, £lt^« 5 ^ ! STOT ^fTO 5 R \ 'ajiwi 

srti—TOrt^ ’Ifeicsi «t^f^ i TOH f^ 



ntf^. ^t^Jif^^F 5 rf 5 ?r m 'Bit^sr^w 

mm ^ 1^ c^i^ c^ti:^ I ’t^ ^ 

Ft?j ^it^i I 41^5 «iM ^ ^C9j I 5^ <<1^ 

'Si^ Jrttrt?*^® <^1^ t^f5| I i)?fl fvfc^ «trtc^ i ^iT«i 

Par i2f5f5 C^?P?D91f Fft^ffC^ ^f(3I b«* | >2}^ 4 “-y fs[: ^ ^ 

^1 sifcif PtS? 5i f?sf ?P3I I 

5ta’ ^itJf ?i ^^<^51^, f^Jiiw <tt^ei ^c?[ c^ tj^ra ■St^r^ 

CT ^'*1 vifsc-s nt:^ 1 «:>W?ftCH T<1 c^i 3iW?i cmm ?f«t5|- 

"^<5 <m\ |S?F '$t?t^ I ^il^r 

fst^ * 1 ^ 31 , »|^ *Si^ ^^51 ?l|g^)'j «j[c^ I 


awsitcri 

- I O^R, *J^ ^ , 

(Wiite -Ihe dimensions of the moon, its vveight, disi.ince from the 
earth and ilie tunpcrature on its surface) 

^ I RaR mf <rtf^5Jt^ t% ? (What IS the reason that Lunar spots 
are found on its surface ^) 

« I ^ ^ «t^1 Rfc? Rl Mf? ’»rlRF rsrt^t^le ^t^til ^ ? 

(Aie their air. water and living being on the moon ? If not, state reaoOn ) 

8 ) ^ •sn^^'st ^ 9 

? (In how many days does the moon revolve round the earth 
What IS the phases of the moon and does it vary in size ?) 

« I nr^ ? (How can you 

prove that the same surface ot the moon is turned towards the earth ?) 

'Ji • Ka? ^^t9I fsr. f’lfl^ tr^ntii f, 7 (why does the 

moon use 50^ minutes later every day 7 ) 





11 i»w c^spTTtft ^ffe^i i ^ ’^^^jni *lof c^'N 

f^5( 7f<^Tf'^ ^C 5 t C^t^I I (In a certain 

year the Ma.iharum Idl on the 19th February On which day will it 
again occur for the second time and on vvhich day did it happen 
three years ago ?) 

v I r^rt^i^jfS f^f^, ^ ^ ’lie? 

^ M I Wl my tonic cycle ^ 1 (At an 

interval of how many years do the dates days etc reccur in regular 
succession and state the reason Or, Explain what is called the 
Mytonic cycle ?) 



'1^1^ 

^■U5 cm^ 1[c^ c^rf^ 1 ^'2i^«i ^1 ^ 

<fi^»s ^rn:^ I 

^( 5 I 5 «)—‘^1^“ 
^ "^?P v£|^“v ^ ’tc^ 

f’t^l ^ mc^ 

^\ , 1 '8 ^r?t^ ^ 

ji 

f^ I ^ «n:w^ t%Pc^ 

^ JTl V ^ ^ ’jMt (7l 

T^ C^ '^C«1 ^riT^ ^ I 

w.^A 4° rw Km n’l I 

^ R5 '6 ^^(rft v^ri^ 

tiw'n®'c^ 'Q ^rn:^ 

^5j?«i ^'8^ I ’ipRl -xi^’t Tqi:^ sri 

TT^Sf fslxc^^ 5S!lirel srI I 

So^ltfkll^^H ^5T ^ ^ ^ v£l^*v 

^ ^ -f? ( Cone ) ^ ^ ’^f « 

^^-^ ^'9^ ^1 ^ ^ ^ ^ ^ I f¥s 

<£it ^ ^ (m W5C^ «Kt^ 



^pKI"'® ^Tl, frn ^i f^ 



8«5l'v 1^31—5?f5f^«t 


5j%l ^ I rf\ r^c:? m '5t?«l ’^ic^ i m '^T ^ ^ 1%"s^l <§ ^ 

f%^ t [\^ ?n;^ fV^ '5j5«i 

I 5^ -^m ^"*j <^^^ ^ -s\iT.^\^ :i?:'<T 

(Total) ^3[ 5|^«1 -i)^^ i%^''*f ^ 

^ ^ ^ 5t?t^ <?rtc^ 

(Partial) ^5j^'l I 

Ti-im ^ v9 ^5rt1%| <TO 

^ (71 ^ CW’H ^ m I 



8>5I'v f^— 


^il^ 5(t;35 CfT^ ^ ^51^ 






51^ OtW I (75K3I (7TO 

^'®<srt®I 1 ^ 1 ^" C^’ra (Annular) ^513^*1 ^rf5^ 

I 

fef ^ fim ^ 513^*1 ^ w 

^ I ^ 'Si^^i cwT ^ ^ sa ^ >51^*1 

I 

5 ^ ^fiTv ^ 1%cii^ ^ ^ ^ ^ 

W ^ ^ ^ ^f5 ^ ^ 9 ^ ^ ^ic-t 

ofu5 ^ ^ ^ -tffs <:ff®r?t^ 5f ^«sc»r f^i nfea ^ I 

'3(^t^ ^ ■^^“N-r ^r® cvt'^ ^ 

^ 9 pn r^ ^«nt Tsrftf-f^p ^®n:^ C 5 f?n ^ i ^“n^t 

cff^ I ^ ^'6 

^ ^ 1w ^c® (m\ ^® I 

c^ ^ ^tc® csrtc^ a^n m i 



8^=1^ f^_«35att^ «i^*rait»T ^ at^*! 

^ ^’fC^ ^ 5 rf%® ftlOT ^ ^ ^<t«s 

w ^ "^Piftc® ^‘-“T ftrn^ 

^^c® ^ c«tW I <jt^r?N c^ 






v5j^ci c*f^l ^1 fFSift c?jf^ TOS?r 

-ff f5 ^tf^l ^ I ft's ^ <8 '6 1 'S c^ 

^ftCrf ® ^ ■^1^ v£|^fg »f^ ^tC^ ifjTs 

^ ^ftc^ I ^ ^ arf 3 ! 

of’fl I ^r-'f ^ ^ 'Q ^ ^cns -sr^ 531^ c?«n 

I “^fttt^ ■ 5 rt^‘‘:i vjq'f^ ^ ft^ 

*«ttft^ c^ ^““r c^i^ ?t^'=5 i 

C^R TR v2j^«i 

m C-^R r.^R «rQ 5rR C^R C^R ^tR CVf^ll I 

<r| .ittw TO'9 CTO "?tsi 'St^'l cst'^n 
I 

^ r 5 fTtf%^ ^w Jfc^ ^ft?| TO1 

(R^?J ^'RR ^ Rf^^l 

“Sjft^ 7 ^^ ^P{ C^f^ 

I 





80 m f^—^'vnatiyr, ’t'^^tt^ « a|^*l 

^s-t^, ^^.sTR ^ ^fvsrtc’R w c«t«rR ^t?rii:^R 

■ftu C^T'8?rl c^ I 

j ''?c^ FtftftRF fstro ^ ■'jftfR 




f%"s^t ’jRfR ^ TO ^rl^R?!^ 

^ ’fRfl^ ^ITO 5t^ ^f% ^ I ^1 '^’T '5I^«1 

^ ^ I 

535 «ij^“ <«rtcT 

vsi^«i ^'l Rnlh® cwu^ '2f^«i r.t!»n i 

TO C^ W\^ C^tl ^ ^t 2?1 

TO c^ ^^RfR 

OTTfSf I 

’SOT FfRfe^ ^Rft CT 

FlRfe^ (71 ^ « rw 

c^ tR^th:^ I w c^tT R*^ ’5^'< ^twr^tR 

vrtc^ ^«i ^ I 5^, 9 ^C'lT vrtc^- ^ .5r?«i 

v^l^’^ W 'Q FOT ^C«(T F5?t?*l ! 

TOIOT w ^?ii ^t^i ^ 5^ >ii<[»s ^^c^RtRri 

(7?c^ ^Rnn I 55 'S’s^ c’r^ 

?ni ^n Rsn «fc^-*f ^Rri ^'ii fei ^iR^ ^’ii 1 ^ 
5 ^ ^ ^ ^'R(75 ’ttm ^rj ■^l^'^ 5?:^ ^1 ’sR 

^ ^ ^n I (7®OTi ntRc^f 

"^Tt^ R^ 1 

c^nRR»r5f6| ^ isj:^^!, =^f^, 7 ^^ r<i( -^f%i 

RR^l WM I ^tsRf ^*1 ^(7s "si^^s 

R^ ^rf^RtC^ I vii^^^sTO <il^t Rjift 

^5nF«t cw^ ^ttr® 1 ^^‘s ’s^>5i^'i i 





S—^ 

R?c^ T?if^ ^3r?*i #it«f I m 'ii^* 

CTf?5I ^ C^f^ *Xf^si1 , I *55^. 5sr 

«it^ <i)^ 511 ^ m ^ «ilR^ 

5t^ 5C5 nfR 5|1—*Jt^ 63?a|^*l iTJr =n i 

5@5i^«i «r^a(i>i 'Q n^5ft»r I ^ >rtu« ^tR '®^5r 

^ IW *tC5 R ^tc^ Km 11^1 Rt 

^«I5R1 CW^ ?n^ I 5«?, 'apr^tsi «Prt^5?K f?R 5^5 I 

JI^SJ f<fi^ ?S1:^C«1 ^tul niR 5i1 ^9!5l 

jppsi ’?^faj^‘l ^ ^] I ^?jat^«l f®3iai^1^, <i<aj|ii, '«r'8atR '9 wrstlJf i 

^e^^artRil W R®il l|t*r| ^f«r^ =11 —5|«jt c^jj I 5CS? ?t9l- 

*r^lB ^ to mtR ■'jWt^ c^ 'si^-r 

l^US I 

<2i>sr»it^i 

i } f=nii1^^ fittft^=f ^^srt'©f5i f53i JTt^ic^ ?t9 :— 

(^) <l<altJl 'Q '^T'aafT 6?f5|5«i (to i»8. ) 

(Evplain with a diagram how ihe following natural phenomena 
hapj'en ?— 

(a) Total and partial eclipses of the Moon 

(b) Total, partial and annulai tchpses of the sun ) 

^ I 53? 43?^*!^ 5151^ «i’*r <21^ IR^ ai5c«r^ 

51^11 ’J^iat^*! CW^ Elite's <ttR 1^9 f53I fTf?1 

^151 ^t'8 1 (Explain with separate diagrams, from which part of the 
earth different kinds of solar and lunar eclipses are found ) 

«I c^fsf; c^fsi 3j^*i jm c^5f 1 

af?(*l ^5 ^ C^5l ^t'81 (Write on which days different kinds of 

lunar and solar eclipses may take place. Explain why on all such 
ot|^er days eclipses do not take place.) 



^ sror ^rtc^f "srtrt^ c^r^ i 

n^ (elliptic) “srf^f^t^ 

(paiabolaic) (hypciboliuc) I 

nc^ ^^*1 ’iw ^rriti:^ (Focus) i 

^t?Hi 

■^rmc-r cv?^ 5rr?i i mfm 

C5f^i ^ 

^sitsrrcfR f^ fT^ I 3=rtift^«t^ j[it - 21 ^ otHw 

(?fP?rc^ I >15^^ cwrf^ I 

ot\^ c'Jtt^ ^N*r (."^^ 1 c^SffS 

<rTO?[ <Tt^ c^ ^IsfT ^ cwf^t^ 

?t«fl ?N ill I ^^sjM '®rrf%c5T 

ii^i ^ I ^ fii^ ^ ^ 

<«rtc^ , 

f^Rtii ^nc^ I cm Tt^«i 

^cw^ 

FtWfc^ c^ 'srr^R^ «rrc^ ^1 ^ 

•spf^'tc^ (^ I (;?f^ >iipi ?f^ 

^ I illSR 'STC^l^ 2tC^ %1 ^rt*^ 

I ^srTOii w 'ii^ 'St^ ’^niwi 



I ^5t^ ^'SaiPl'*^‘5T®t 



883(tf5ai—lii^pje ^?r-5|f^5r 

^s5^n£> ft5^«l I t^l v£|^ (7i^ 

^®rf^«7[ WT (TTh f^Q (T^tCT I 

c^rtf%f^^'n®i ^ cfi^n f^?i ^ 

c^rf c^->ri cm ^1 1 (7[ ‘ii^’f ^ 

^ ^ I i5>i® c^ 

'vSl^ f^’rjl’® ^tf®f (Halley ) ■®fllif'*I 

i^ir 5 7 ^ c^ ( 7 f^ ftprrf^ 

c^^ f^c^ i \5t^ 11%^ 

f^Wf^ I (Clarrot) JTW CWrTf^fV 

( 7 f ^ TO ^ ^ 

^rf^ TO ^l%l OT, TOT 'S ^ I irt^tlJ’lU^ 

^ ( Halloy^s comet) ^TtW ^ I 



CfjTfefel 

^ “'TR^ c^'M 

ipi ^ I 9^i[ if|^ <j[55C<F 

^rcw 'sfti^t I v£i^ 

ca^ ^ CTtl Tf^i 1 (7ft ^^1 

^sMr4 c?iRri75 ^R?l ^n ’(tR I 

f9f?jt1%5T I fV^ wi^ ^ic^dt ^srtRprl 

I ^^=1 ^iTft (71^ ^rrfes m\ i ^ 

^•lii fro TO tri «rf^ I 

wtc^ tri dicTOc^ c’t^ 1 

#%■<![ ^(715^ 51^1« Ro^ tilSTf^ '6 C^ft^rffel 
I 

^ (TRif >Ri7( ^Rrfl^ fwi^fRw‘?f‘t w^ 

<75^ ^stTRI TO^I t >fT?f WI ^1 ^*v-r 

?itif I 'ti\'^^W ^R?:«t ^t^j 
Rwc¥ I ’7C^^ 

^f^ili;«l vfit sjTO^O ^*f «) 

1 vfit^n ^Rr3 w 

t^ ?ri c^t^ -stc^ 

^®rtfjp^ ^t(75 >if >p^ 

<2f?^ ^fww ^tRm 

8« 5 (? ftar-^Pt® 5 [^ , 9 fRf^ ^ 

Ra ^6fTR?l c’ftftTO I (7^ %tc^ 't c^fe, fk^ 

EffR ^ R"5TO—TO Ri ^tt I. lR% ^^*1 




W ^ -nfes ff5^1 'STHTf ^ ^ rrf^’*F^ 

^ trw #ri sRi^T ^d I c?rin 

^ OT v£i^ ^1^?^ 1 I ^5rt5^»r ^n^n ^’^nns sTf^ c?f?n 
^ I c^rrc^F ^ ^ ^ 

sri i '®tn 

v£i^“s I ^ 

c^u ^TfRf'Q ^fm 

w\i ^ 

^ I ^'qRi -m^ 

‘^’1%?® ’tRc^ 

JTi I '®r^vii^ 

- 51 ?:^^^ 

’fl%ftc«t ^Rfti:^ 

^R(.'f)csi I cwt^ 

^5|^ ^irtR'Q ^Rftr® 

I 

C'S^i lR sr(^ I 

l7>o\r ^ ^ > 51 ^ &W^ 

ift^ fejf I ^ Sflj, ^ f^t^fec^ >i|?F i5«fc?R ^ 




I ^ 8o|84 

^ 8 <» o ^ C^n^ ^■gt’f I 

^rc«fT c^u c^t^f to ot=t ^ >c*f 

i^'^, ^8^ Jic^^'ii^t 5<»^, *« 5 51 ?^ :tc^^ ‘ 2p|f^ 

TO^f5 C^^n I >51^ 

TO ^TOf'Q CTO CTOft f^^*i TO i- 

tff^ ■^rr^tTO ' ^tf^i ^®rf^ 

<tf^c*l ^TOfl^fi ^ fcr ^TtQl% ^5(f^ 

csrfu^ ^ I 

’^'Q <Tt'8?( TO I ^^9 ^TO TO TO 

''?c^ ^"^-f %T I 

S—^C?p^ ’v'iTO :ii’l*l ’tsi ^’If^. ^1 ^‘?J|^TOt^ , 

’^S ^ s^tcei'S 'SBfCi? ^ I ^I5f ^t’T ^R^*»!^ ^t’^W I 
TO^ ^itRw cTf«ri ?rf^I ^'iR ^ ^ 'Q c^isf 5?ta51 CTsiiS 

TO^ Rct ‘*rtc^ I 

C"?t^ ^ Rc^si «H5f3 ♦IttiR iflS:® I <:fR%5 

'srfRTO ^isR Rt^?i Jifif® ?i^«i -Q ajin ^l^rrt ^I5c?^ ws ffl»r(ii i 

TOi «5R^1 f TO I R:*r from fro ’g’SFtnfs 35^ 1 cwt^ ^ 
*tf^w I 


*>^«f «iww 

i I 'Q ®TO R^*! fTO I Write notes on .—Comets and meteors. 

[ ^:R; ^>8> ] 

^ I TOlC^ Rp ^TO ? (What do you understand by coming 

down of a meteor,) 

«I ^<im^ cTO c^TOtro ^ of^ TO pr Rr«t 1 (in which 

parts of the year meteors are found in large numbers afiid state reasons.) 



^tfwt^ 

1 »^5f ^ 'S(^% -srarmr 

■srtf^TO I ^^1 cfff’t??® <11^ 

ft^ ^\'<\ 1 Cl c>ifTr 5 ( ^ 

f.%T ^ ^55 ^Tt^ftrS ’lf^«r® ^1 I lilt 

fk^ f^i '<^c^ TO ^ fe ^ ^ 

I ^n Cl ^ 5 ( 5 ^ 1 %^ i^i ^siTf^ 

I ^ t^TO •^tc^'fi 3T^c^ 

^ (2fFN ^f^i 1 ’ItC^ ^<T ^ 

c^fi^ c\f^ ! 

^''t*! ^jt%'s ^?t#r biwtfiT^ sTtw^f 

WS 'SfTO f^'Qr^JTO 

fw^ 1 %tfwl TO f% Twi ^ 1 %^ i 

f^'Qtro %ffT^1 «2f^ C^C’t OTi?C'Q?I I 

^ I ^ 5 t 

%o^ ^ ^xrt^ ^f^Ri 

<5«(^ ^ ^ I Tt5l3FW v£j^ ^i^ra'S cTOtTO TO ^ 

^jvRTt^ <2|'^ ^®rt^ ‘ii^fS ^«iii ^ ^Ptc^ 



^5^ ^5^ 5tf^ ^ST^ 1 

^ c^ ■«("s-tft ^IVf ^1^ ’^itsrtw ^t, 
(TT 'il^ C^tt^ 

^ 5 T ' 5 t?- I 

^tf¥r ^ v£i^^ 1%^ ^ rsiipTf^^^f Ftf^- 

fw ^1%^ TO ^if^t^l I ^Tt*^ 

'« (Nebular hypothesis) ^ 

^nt® I fef^ ^ri i 

'9 C*s?f^c^^ «2r5f^ I 

C^t^rlft «1^5^ (Tidal thcoi>) ^| 5l^f«W^Vf 
(PlanotoMmal h>pothesis) I ^\f %— 

-$rtf^ 'sn:^fsf| fe i 

^ 5 ^^ "TOT W <xi^ft 5 f^ 1 

5 ^ 9 ^ ^£ 1 ^ 3 r® OT 1 

c^RR-TO '^f^i ^’sfnf^^ “str^c^ f^w^r ^f^i 



f^—«i^»r t^n?t^ f^iflss 
ftc^ 'stR^ 5n I 5r?R 5f^5iff5 ^srtf ^ 










^1 c^5i ’icw 

^rspsft ^ ^ Ff%9l c%r I ^ 

5m3i<T -5fT^*i 

ips[-f 9f^t^ ^ ^[vg ^srt^ 

%rR«i ?rft^ I 'iit f^Tw ^ 

^r^TijJCsr ^c«t 

’IIS sff ^ ^’f2t?^«f?i ^srWc^ 

f^^R ?r^C¥ 1 '9 1%R 

C^ '^'i*\ «Tf^j c^ 2 tc?^ m 

,{M •®rs>^Tc^ £r^^c«R i 

,±fiT[ *r<Tf%-5J ^ 

>f^tc^’*n ^'5 '2ft?:'^ fwc^ 

"-^-r r.ir§ i 

?t?:^ f?:^ 

f^\m I 

7(^3if5 a ^ff% 

jfsfR ^^^ifojtfT, -nf^ '6 

^tf^Q ^ V[C^ 1 

“s 

W ®=JI 51^*1 <Z^ vil?pf5 ^1**lfn<5 3[ra f^ 

vilTv (Tit ^ %l I ^t^IFCSf 

5tt^ crtf^rl lii?? TOl (Tit ^•‘l ’^rf ofl?|»v ■aql^'Q 

-ft^ri 1 ’5rt^>Q <5f^^ (n ^^«i, 

^ ^s*r 1%i^ 'str f?Pl i ^ 





9 


8 


m ^ '2f^ 

^rt^ I 'ii^ ^ 

^\ , '71^ «" <?Tfe:sK^ 

i®"® (711%C'5IC^ ■'rf^CNS 

^5^ ^d'Oo" cm ^ ^ v£l?f». ^1%^ ^C?! 54oo" 

(7#Cv§JC^ ^ I ^tc^ CTf c^ ^Ptft 

a <irrf%c^ <iic^, ^st^ c^’f *iT4ic^^ ^srtc^— 
C^ ^T*^, C4^ '^•*1®1, C^ ^1 ^srtC^ 1 ^ ^il'^R'Q 

^?i^ri m, mm\ 

i ^s(-t 

f^rqt^ I c^Rim c^tn 

nf’ift w ^'«i '2j'^tcs( c^'k, vsTff^^ 

im ^ ^tsf^ c^rz^ f^^i) v^^“^ 

^IFCST FI I 

^VA -Tt^«?T ^1 '"‘■'H I 

>51^ triciT^ .iT 'SlV-n 1%5T I 

(71 =^?:5i f^wFi "srfc^ t^ts 

’ItC^ I 

S '® »II^1I^^ 5IC^ ^*ft^fi? f^'® 

^5??f *j^r^ 3^^ ♦Ri ^ ^w*fis aic^^ ^f?[®T I *!^’*r5f t'^ 

7^ I ^’S’llTT ^^51 fil5f^^ ^ I J}<|^ 'Q CSft^^ilil C5rt*ltlI^Fr 

^1 atf^Pt^Flt^ «t5f^^ l ^K'S ^ 51® «Ji^j5 ^ 1 ^ 

5^51 ’vt® #r1 aK?f s^flpafig ^sr ^?j 



4 

.Sr ^ I ^t^*i >sr f^fer 'siti*^ ^ 1w 

^ I 'Sit *1c^fTt**lf^'a '^ra ^?rl 'srHt^ ar? '•itflf'S 

^ini'Nr I r#F^*i ^fsj^l a »it«^l5 *jr«r^1<5c# ^iti5« m 

8ft^1 ki I « >i|^« ^TTtW^ ^ i <il«R 

^ Sip I CT ^*91 '$1^1 'f'8ii’wi i 


<2i?nrw 

> I ^9? I (State how the earth was created) 

[ ^ t^S iJ»8* ] 

^ I sit’fsrtJi« ^]t^i fsp ? \ 

(What IS Laplas’s and Cant's theory ? Or write in detail what is meant 
by Nebular hypotheses) 

I (Whai IS J ean’s and Zefrey’s theory ? Or state what do you 
undei stand by I ulal theory Or Planetesimal theory) 

8 1 ^ «j*ji c«FtJ( =rl 

y tC?^ I ) Wh.it theory is current—Nebular 

theory or Planetesimal theory ^ Who are the inventois of the theories ?) 



W ^rWffC^ Plf%f^ I 

5rr?|| m\^ ^tf<PII I 

I w.^ 

'^fck OT^itis Ffcn cTt^^ r^ I (71srtt^l 

c’l^ c^ ^fc^ ^tf^ ■sffsi^ , ^?i ^ ^ 

^5^ ^^51 r^it^^PifS ^1 r-A'^ I ^i*®if^i:« (71 

^«ri r^'5)^'p rr«i 1 f^-? ^c9f 7i7:?p 

^rr^i «t^ «t^f ”9^1 

-^^effO? ^f%^ “^if^ 1 f<f^ -il^ f^^C5'9 I 

Tfl^l ^5T5 ^Wl 'SrN 

5SOOO fif^ ^-<1% 3=niii:>-^ yi^tf<^ ?flt<-;i '^(t^oo I 

^1 (7f 

«rrc^i^ I ^f^tcvi^ 51^75 ’tt’if^, #5, (71^ f*r?ii (Ts^ 

^t^-<^«ri £(^ff-r^n i ntii< i 

f-f^sftR7P feft P?f^ ft'»tc'?f , 

^vn;—'Q T*m\ I 

f*N (Igneous rock ) S—^TC*1 ^?S 





^sf^l 2^ ffsrl ^ 


TO ^ 

5(1^ vrn:^ I 

fki-^ 

’fwfc^ 
^tF^t M^\ 
^1 ^pi 1 •srr^'R ^^1, 
^rf%, r^t^ c^ 
isn^ fs^'sFs ^t^1 



u£l?ro5 vftfwl 


^T{- f63{—«ttc?t? tH9l1 


^rrcfR f^m , ^ St^ (Tuff) 

I f-[5{l ^ ^ (Plutaiiic) S 

( Volcanic ) I *^WS TO*^ ’Ttf^’STi 

F*t^ '«^if=T^ 

} 

'5rff3i?l 1 

<5tjHt^fe (Granite) f-f^TH 1 

«£r^t^ 'Q^sc'srt^ 


«rn:^ i st® ’f^ (TWfrr^j irm 

(Felspar) I ^'U'i*' ^ I ^ 

^PtciN ^ TO f 1% ^(Tf 


=n , ^ (Quartz) I ^ 

^ (Mica) ,^3^1 Wt-n ’^—cwf^ 

f-Mt?3ft »tr^ ««iir^ ^1 w wi 

tt%i f^sT (Sill) c‘^c?r^Ql% (Dvko) I 

♦fSffff f'*f9I'( (Sedimentary Rock) I —^t^, '2(^fl% 

^c*i ^1 ^tfi^ ^9R 

^ I W.^ ‘'jf^ f-f5!l ^1 ^^1 

^^C'SC^ 1 ^SC^ U»li;^ ‘^'t^ lil^f^ 

c^ f^^n ^ TO 
fifcrl i 

f^T 

f*N 

ftrfl I 

3?^ (il^ 

c??1to, a 

^tc$ r^ <Mf5<it^ W( 
'il^ ftfw^ fw 
4R(.'si 'Sl^sfl'- 

^ I 

TO Tmi—^£i5f^ ^5ir^ 

^rTw^^i ^^fc'4 (7( ^ ^ 



85?^ f^—‘«1^®j fnafl 




(Siiidstone) 

^ZW I 

^ ^ cvf^i ^ ’m 

#N ^1 C'SJtf'?!^ f^TOW I H'^il 

^f^T^ii ^3rf^ ^11 

^ft r-fsit^ ^c<T ’ft^^i w I ^Ni'^ ’U^i ^1 

sri f^rpi ^ 3('n:?jii T*\^-\7[ ,2i*m W“i^ i c^ 

^r[t^ ^wi f-n^ i 

f?Rt^ f*f^i ^9^1 

^fef ^1 I ^ ^ 

^1 #Nt^ C5ff^ c^t^i; 

( Metaiii orpine rock )—'8 FPf ^Itfel 
h^siJ (^ '^m ^1 f*f^ Pf5f| ^ I 

ewf^ 3Ff^ ci2tl^ sn I ^1 

s^tzM I sn (71 

pi 1%5n ^ pi nr^ 1^ 

‘ii^s ’Tf^ f-r^i i w ensf^ 

^ I 

'^Z^ TO (7i^ ^1 ?^tl 

<2r3%^ pf?rci , ^rPr’tiTP f^?n (Orgamcally 

derived rock ) ^ ^ I Fl-^f^ *>^0 I 

-Pf^^ >isT<ifTO:‘i I ^ ^1 TO 





c?i^i ^-i>m^ 

^5[ fk5 ^ ’f5f?f f-f^i ^rr^, f-r^n 

I ^1 ^ CT ftn 

^®rlr^ (Basanlt) ^\i\^ I ^?m 

Ptft a ^1 ^??t< 2p( vstTt'Q I ■«rn:sni 

I .5m5rt^ OT^( cm^ ^ I 

^ 1 

^ 5jTtJTtt^ ■^t#i f 

'^5i^-‘t frii ^r< 

^ ^^^1 ’Itf^ I 

«fr?pf^ '^‘1 3?t?:Trr^ Tfri 

I 

^ c^ir^ ?tf^ fffc^ 

^srtPrai I ^srtPf^ to 

?r^f 1 ^'s '5m 

^ ^1 w^ , 

^ «tft -sm I ^ 

3^^ *?rw c^’t ■sTHTi I -^nPR-N 

(7[ "^tferi ^rtf^ Tt^\ 

^ Tt^ 3rf^^ 3^^ •« BOT ^ ^ I ^ 3R»t f^4!< 

1^ ^ I '^t ^5rf^»R 

«2f^5T I ^9i w ^srtPpri (Trt?i^rr^ c^ 

f3p;^i'ttTt^ w1% ^ I 

3F?T Ft^ ^5rf^ srl^c^ ^srt?^ jpi i ^ 



(?*n:^ I 'fst^PWT ^ c^ ^ 

^1 ’iWr mi I 

^a(^m?nr "SRTl 

800 ^ iq^ I ^f^7|j ^ ^ ;rlt^ 

^pq 5\C^ ^C^-t 7^ I ’TB -nitWt'Q 

^iRff<^ ^ I fk ^m?tc5( 

m^iT 2pi i ?rf=n m^i 

c^ 1 

mfOT fwi wtf^-R ^i^Ni f5R .si^^ 

wRi ^srtf^Ri^ ^ ^ c5^i 

<pr*^C'^c^ I 

^[iu 8« I '2f*rR ^ 

»tfh T^\ , 'Sim =1® <5tTRtt^, ‘<rR'^ i 

(R mft«^ ^mC^R ■mcm'«Rf Ir ^ I 

"ii fw ^irr ^ ^ fmrrc^ <r, ’sp® l^^-xl\ ^'6^ 

xfR ^ mtc^ 'ii^’ «rf% i>«« ^ 

^rihr5R i° mc^ I 5p5 (?ra^ 

?R ^5^ if)t ^pR ‘<^1^ 5rR I w? ^R «2rP5 
^ >° 5(11 ^?Ri ^ mf^c5!9 

^grt1^9t«l <R^ IW ^W1 <^1^ W 



i W1 

^ 5(1 I ntf?l^ C^ ^ 

^ ^ sn, ^m^H ^rm*! i 

^ri^ ^1%?P ^vQ^ETt^ m\f^ 

^ Tf1%l 'STvslPf^ Ft^<T?r 5IC<J I <H^ 

^pf^l f^- 

e^fl^'©«l -^rf^ I ‘i!^ FtC^ <Ttt% 

^^(.'® (7^ ^ "fe^? ^1 ^ NsC^ 

^'Q c^c^ ’tf^ Ttfk^ I 

i2t1^ ‘'®® 

srrl^ ^ 'snr’ff^ 

'3^ ^wi 

.2TO ^t< ^ 

’Tf^ I 

i^oo 9j^ 

^6 ^rtwt^wi w<^ 

^ I 

(7P35 ^oo® 

^rW<5Tt?l a ^^51^ 

’<9^ ^ , fe^ 

c^m c^ ^ ^sftrw I ^ ^ <^rtc^ I 


^ ®l '8'4»^g ^ n ^ 

^‘?^"’3n; a^ '»''i-8*^-i^^ 

^5$a5^^5g«^ / 

‘’ ■ aitn ’/^ 


« 


.^ci'3(sii^/' 
^ \ / /fc 

®e \ ' ^«> 

^■■. /; 



\ f 
I I 

1 r 


a5|t fM ^ 




'« c^ ^srt^ c^ Mt^«n ^srRe ^ 

^ I 

^?rq Ptft ^rtri *yf*^ ^ 

>srff% ^mi^^fir c^ ^ 

«W«i ftc-fwn I 

c^u f^m 

3^^ yppi ^1 9^ I f^^< 

ST^1 >2f'5l^ ^1 ti)^ C^ 

ip^^1 Fff^irC^ I 'Xi'^ ^**‘1*C ^ '2t?Pt^ I ^Si)4'^1^ 

^6^?, «9rrr%( ^i^tr ft?i >21^11%^ 

's\n I ^ c^cii 

fff^ c^c-sr ^ w 

\ 

^ ^f^'6 JS*^ 5'?I I 

’f?hm frn a m 

^feiR ^ %1 'srfeiR ^f<c^ 

^tiTi ^W'e "5^ TO ^nc^ I ^-nc^ as^ 

13^ 2^^ ^ -sif^ I 

f»f9|t^^9f ( Lithosphere ), f^C<?«1 ^1 
( Ccntrosphcrc ) '®^*('®S'I 

(Bary&phere ) ^ I 

I —c^’? ^111% api^i ^ 'S 

i^^iiHif 1 ii«R« ^ ^vs. I 5tt^ c^« 

^tcf, fsi^ 5f5i crfsf^ri JT^jg^iit’f ^Vtsi | 

’©f^ nw® f^^5| I »wi «ft^ «rc5i «t»nrl 

iei I ^’tt?t!re1%, tt^. ^ff%, 5itii», ^t?l *lt‘«R, 



i8 

^ m f^11 1^ 

; '^tn? f»r»rt« snr—cif^ 

atrt^t^ ^itte ^1 sfsrf^ tti<r ^t^tal sft^^ i c^f&i 

^jprt^t»r sict ^1 ®tc^ ’t«r 

fn9» I 5r?Nt^^ ^fll 5?l >« ^ I 

f^1 

I 

I ' ” -J^' I 

S* 'SJ*x»t 5tT|^1^^|iI I i« 

^it^9i I '^ip^ ^*1 la* srf^9r >2t^w, 

'®?»T '»’« , 5^** >itt5i '8i^1t®'8 5it5HPl^®^f?r—'«rtr*lf^^ 

'®^ • • I I C^? E^lTfC’F ^••« >Itt9f 

'S 0^ «1^, '»itc<ifflv^ 'em ^ i 


ftflu «w»rt9rl 

i I #fr ( ^s f^: S&8.) ? fV ? «<f 

e c^^ Juin fi|9rhR'««l 5^ » ( How the earth's 

crust was formed ? What are its constituents ’ What are its thick¬ 
ness and specific gravity ^ Why is it called lithosphere ’ ) 

^ I *I®1®1 '9 ^=Vf^ *rt91- 

(Explain with example what are called igneons, sedimentary and 
met(i.morphic rocks) *• 



iff 

I ft9i1. ^*T'^, f»W, 1 ( What do 

you understand by organic rock, granite, basault. dyke and sill ?) 

8 I ’IT^I Bftsi I (Write 

in detail what you know about the interior of the earth ) 

« I ^ ^T5t fil«r ;— '©^P^MIST 'Q C^aR'Oai I (Write what 

you know of the following - Barysphere and centro-sphere ) 



^-Ft^pcs^j^ ^ ^ ^Pr® nPRf^ 

^ cn^ 1 w ^ ^tc^ srrf^ 

m ^rrPH i ’spcsi c^ ^ c^ ^ 

fsi^ c^ 1 % f^ ^^1 ijlt^ ^'® I 

c^ ’it®^ ®i3rr-^ ^’R 

C^R^ W^ Ft*^ fe C^’il ^ ^ 

Ft^n^ C^t’TI'^ % C^M-8 I 

mf^c^, a =^R ^ 

^^<fT (?# ^1 

c^"?R 

vTva onvi ^TW ©i*T 

^rrf^^i (7i«m:s{ 

^W, 

C^sIt'Q ^1 
^1*f®T^ ■^ifR 

I r3^ 

’jMR 

«»^t fes—^*t®f '^lOT 

^*1^ (Fold) ^5 t| ^I spiitT 

<irtf%^i ^'8^'9 I ^^'Q lii^ fM c?^ 









^ ( Tilted ) ^ I fk3i ^ 


^( Pm I ‘i3^ ^I Pm 

5%5r ^ 

TO ^ ^ mf% 

^£i?p nir^ 'sm^ ’ttcf^ ^ 



^•1* ffesj—Slt^ 


( Fault) ^ ^ 1 (TT Pm ^ ^ 



►5ft f^— 

I Pm ^ v5t^ iTi ’tfc^ I pcsf 

^Tf% CW^ ^ I 

fW6 ^ ^«ff^ Cffffi 

I s^m m Pmc^ v«)?ft 

vsmPc^ ^s^fm Pt^tcw, ^5t^ sit^ 

^'Q ^ 15 ^ ^3Pi ^Frm P?j^ 1 



TO ^ ^ ^ fks :r(f^ ^ ^ 

(fk3f ^?tii l^if^ 

< fe ^) I 

5ttc3f ^ ftR?T ^tcm utc^^ fe^ w\% 

f^t^rt^ ^ 



asi; fB3|-^^f^ 

liircT 1 5i?;<j -s?! 

“W ^P=Rl ^ '®iT?fQ ^ I f-mi 

Tf'8^^ ^ ( Landslide ) ^«^i W^ \ iT'-n^CH 

2(t?i^ «rrc^ I ^1 <iffinii 

“^■StC^ (Avalanehe) I 

%—C^ ^t^«l ^ I 

7[S^ (TlWt^ ^ft 5f^ TO 

^ I ^^C®j C^ 

CTO 'iSPTftt ^ C^Slt '^5t^ 



, .,r 




r»'>- 


vis-i -'-'.i.; 




^f5 

^ C’t^, 

c^ ?}sf% 

^^'8 

«i) 'Q'^" 

W '‘ff^ c.^ 

I 

’tc? ^t^°f| f%5i c^^^Rtii 

^csit 9ric^ 1 f<'?5 

•TOClt 9-5t5p5iT ^ i£(^% 

<tp:^ I ^ ■■StTMR 

^tC«R I 




'’^■v 4 »-jj;^ 

r 



m f6ai—^?R7«>s>(^ trcPf ^FIT^ 


'^-^*5l»r ^ (Seismograph) 

f^n%e f^cT 

«rf1% 1 r<^ ^ I -sift P'S CTTf^l7=T SfiR 

3^ f^^rstc^ ■9f^i'^"*i ^1 ’t'p:^ 1 f^i 3Tt^tc^ 

^fi%1 ^Rl 



I ^fN^ (rtcisiuic belt) ^ I 

^C'lT C^ cvpf ^ 

T\3^ ? (M^ 

ftW^t w^#ri 

liiTft ’f:5 ^rs I c^ 

2R 5ft^ (Focub) ^1 ^ I 

^ip—irt'9 5^r.^ ntc^ ! '^°'i- 

TC^I WM^ Vlf^'Tl ^ 

r>T^ ^rf^rf 5^^ ^5 -sr^j^ll :^{f.| ^T\ \ c^tW'Q 

<il ‘imw '9 nr? 5»i i W'^ 

?!’n 5^^nTl%^i, nt^'^ ^^:'?1j ?^9ntn «t^ 

^lf^ ut’TI ’tfsni 5-|<if^n’} 5fcn^ ^f®ni -^qf^— 

^t?Tn ^^’91 ^rt I 

^'-^51 9 ■^rw’Mn iTfiU'^f w rn^ii W! 'W ^f^i 

cn^rfc^^fn^ cn^ir^ ^fPni c^'t^'fn ^f?Ff^n» 

(Epicentre) I "-^lit "nt "f:? 

>Ri[ c^«il9 

i ftrfc^n i^tit In I 

c=^? ^9 ^11 “5rf?:?r?rf^ ^ 

3^n I TOi vft?J ?t"*l, ^'W, nt^, f-t^ij 

^ni 5ii«i, *R, nfwn, ^®fi i 7 \ 5 [^ vrt^gr 





I 7 \ 7 ^^ C^ '5ftC?t^pTftl3t% 

‘‘im^ ^ m I >!snfi?T ^^'Q 

^ , -sr^f cft^ ^r<i nt^tc^ 

^R®! l f^ «Tt^ v2Pff% '^C?R 

f^rlR^ (Crat('r) I ^sTfC^Rf^f^ ^ C*R1 

^i'R, vii^fS Q ^:5, I 

c^^=?! 5{t3i ?rr»i 



iisit f6i3i-wtci|?rt5fft 

■^rfORfstft , 3 ^i:t 5 5ft??(R^ *spF 5 ^ ifl 1 fk% 

R{**1 ^Tff^ .ii^* 


I 2f?m ^'^US f^5rtf<, ^STI, ^5T f^-sfe ^ 

C^ C^ (Dormant) <irff^^ 

( Active ) ^d—I 

Pffnf% ften^ 5 ^ 

^^ri I 1^511 I 

-srr^t^ (71 

(Extinct) 1 "sUDJ^r^f^ 

I ^fw:^ ^r<, ^c?t^f^f< ^ 

^n c^ ^t5i ■'(11 

2 ^ 13^1 ^idl 

7-i5c:^ 1^ci5 Pr^n ^t^?r 1 f w.^ 

<i|?j51 ■^■5 ’51*f5?| (;V(«ri ^U5 "*l'»T^C^ 

f-f«il I Pt^rr^ 5 ^^ ^1 

t^Ri c^fc^ Y'^ #^i 

^i?irg[^ ^Ff^4 ^v2f<R 

I I c^ -2f«ir-{ Tpt^ri ^r»i 

fs(#® 

(Magma chamber) ^ I if)?* '2(Wi[ ’®rR^ 

C^ ^"5 4ff^^| ^{pRl wr^t\^ frn 

^srRR •mc'^ c*R ^ ^ I 

m\(J{ oq^ Lii^fg ^c?t^prft ^sit^;^ ^nf^ ^^1 

f¥i ^c’sp C2|^'?i 'srtr^ i 





^^5 

C!2t% "srlTiW I (West Indies) -^rr^ ^^^fPTf’t^, 

^[«(T fm w^n, ftw ^rrr^-nc^^ 

^"3 ■srf^ ^7:?r5f Pff^ C3!f% I ■«rt^‘3 

’it§ ^?:?nj r«i% i 

-srtc^rqFtft^, 5(T?c^^ 'sffe ^Frn^ ^^f^ ’sr^i 

I ?c»l^ 'ii^* vii^ 

■srtc^ I Fpi "51^ 

<<ltJi^?f| ^fric^ «rri:^ ?(j .iir *RtJ|f:g:^| -s\^ 

J!CTn5Csi5J >fC51 «*t^, 5|f% 'Q ^Nl *11:^— 

«’tisf^ ¥t<11 ?t*f I vgt^^ <1 ^ ^ 

=11 ^fw, ?5!l 1 C^fl^It31 R^T ?1 

WJ^ I TJtg fV^I ^jR-s 

5rt^ ^fsi’it®. '55t?iin 5Rtp *tf®c5i 5it^ ^ I '2j^f% 

<Ts.f^sj 7^ I ii^fg RRg Tfsr (^) 55C5 

*1051 c^i f?’rl^ «ilr5 'sl^ 

cJi^rtcst ^f1 I ?is cvif^l 

’Jf'lff'^cfe '2W"*15| <?I OH ^US I 

'1^15^11^ =i<|31 ^JI‘g R9i1 Sftil’T ^|05 R9l ?m fl|R^ 

Rsil, *1^1 ^ I R?1 5i1®1 

^ «rtc?p i «2iirrs! «e^*! 

fitOFtt^^ Jf^‘5 5itg^ ‘ift:^, oceRi %1 cwi^rtaf sil'sl 3511 “ft^? 

or©R ^Wii1 Rctf1?i‘<f i ’Ttoir w 

orejR 5^05 5^*1 ^ otoRc^ 

or^ *r(? *11 'st^tf^’fc^ R^'iRrs ^1 ^1 



Jl^IR ^ ^1 ^15 I 

'»f^9 '8lc^ «^tl? 1 


I et®?. s^fs, 'S^^Tfs, '9 c^^ 5^ 

?1'9 I (Explain wiih reabon why the following occur—fold, tilt, 
landslide and aval.mche ) 

^1 f% ? 2|*Jlsr5 f?F 3^ i* (\vliat are iht 

causes of Karth<iuake ^ What are tht, piincipal causes ?) ( f?t ^*8“ ) 

"9 ^5! ? (What are ihe following —Centie and Epiccntie 

of earthquakes, Seismic belt, magma chamber and crater ^) 

8 I c?P^ 98 tif», ? (Why and how do 

volcaiia irruption takes place '') -* 

«l sg. fstf^ P18 5 (What arc tailed the 

dormant, active and extinct volcanoes 

a , ffJl^"Pt ^fkvs 5 «tc< I 

(Write in detail how eaith-cjuaVe brings mischief to the human beings J 



^ ^lfe I 'Si<u^ 

^ff&c^t ‘5rr& ’Tt^i ’itc^ i 1%f ^if5 ^i nft’^ 

’1f'«?l I 
^"^1 ^c^f cH«n 

^-2 *\-^ Fff^i '5(tT:§ , ^^11 ^ifej 

r[\n I -f^, aisfl 1 

^^rr'T^f*-, ^t?:w, ?p^I 

I r^-ffff^rr^ #t^ (Gravt‘1) ^ 1 ^cwi ^wi^t 

fifr^ ot^ 

^i'Tfr-i ^p=5<Pi s^f^iTJi i '3 ^1prl 

5fM^ r^r^fr^ ^f^Tii CM I f'if'-'g'i^ 

f<T Wl *i bsf^ '-<rtrT i s\f ^ ^^^1 

ntTni^ 'S I 

®t^ I 5itf& C^t^t^f& 

( :> ) ( » ) ^Si, ( vs ) ^fifi, ( 8 I ’fffK ^ ('i) g5R *3 

’twi?:^^ ^%r:^ -21 w ^f^RT® ’ftf^ i ^5f 

s M f^f?rl 5(iftc^ cm ^fm\ ’«nc^, 

c^mi ^ Vila's nc^ f^?:-fTO^ ^'if^r^ i 

^fw«i c^ 2^^l ^z?n xsi^ri 

*rff^c^ I vii^fe srtfer® ^11‘s^T ■^‘31^9 I 

^rtfS^ , f-f^t'^fs^ r?lff # 





^r.5r^f9TpR -sr^ 

^Fi Tt^rr^ft^ ^rmi I 

^ ?f^ Wl fW'Sft ’SR«2f1^ ’f;? 

mate's rn^fc^f 

1^C5^ ^Fl ’Tt’R v£i^? 

W^f 

^ I Tf'^Wl C^rC-f^ 

infSt OTc:^ ^f5^( ’Pit 

?rtfic^ ^ ^n ®it?:^^ i ^lf5 fe^rtc^ 

^| ^’*1 "^-l I f^“?l 

c^ns-fe^ wt ^tf& iR**! ?'t'^l i Rt^ 

^(CF—.ii^cn -5?^^ «f"4 

I 

im ’sf^ ^'*1 

<itTf^c^ sjtfi 9 *21^ rc^^ ^, 

srfftc^ ^rtf^ ( Kesidunl soil ) ^5^1 I fV^ 

ft5rr=^ ^^^1- 

^ *tt’frT C^f^l 1 ^tfifS 

?i: 1 & (Transported soil) ^ 9 [| I » 





cwrc^ ^ ^ 

c^rcsi ^ f?1%^ ?f^c5r^ 5rtf5^ ^ 

I c^pti#^ *rtifn, Tt-ri, ^5T, 

^1 f^"^^ ^t^'6 4 ^ 5^r^ ^[if& 7r5i5' 

^'6^1 ^ '^^\^ ^ 

I ^c*!^ r^tsrf& ■5f^ 

^1^=^ ?rf^ TTf^l r^^5! ^ 55^1 ^'^ I 

^Ts(tc*T^ ^1^ ni 3 ?^ vfi^n ^wm 

^ I 

C^C«Tartf& (Sandy soil)—r;^ ’IR^ (M^ 

^•fft^c^fi iwius ’tr^ >" ^‘?t ^im^ivti 

^if^T I C^Z^ ^lfSc^ Ijtfiic^ ■5lW«r^ mm r7] ®sr <S!i7ii 

^5r f¥fC5T 5[tft ^ 5^ ifi I 

siff^ ^>[^ r^-r 

tsTcfe^ 5*1 ^ttfe (CIa> --oil )—do Iro^t'^ 

^fjfi, i ^ 1 1%"^ 

^srt^ -*1^ rNl ^if&5ji <it^ i vffcgTf ?itfe 

f^^i m lilt's ^t5 3=f^c^ 15^5^ ’ftc^ ^n 

> fVs c^ 

’ttc^ ’fc^ vii^ ^nfS ^ I <£f^ ^e ^r=3r 1 

p fl^t^ ^tc^ ^nc^ir^ ^f^i ^ I 

C5f1-'«ft»t *ltfe ( Loamy soil )—^ slWf 
, c<ri-'^»-n ««» «N ^t*!i i® »i^ 



^«l JilfwM fe f^r^j Pf^'51^^1 

^ I tTO ^^T5l s 

■5t^«l TO I 

fW ^tlfe ( Cnlcanous «oil )— 

^ V’i I p 3itte»t ■^ngl 

I l^csr^r ^rtrp:?!! <itft^ cw c^t^ *=' 

r^TO TO TO I TO ’Ttr:^ i 

«ltf& (Pent soil)—WtfT^ TO^lM ®lTO I 

b1 f«^ "srai TO ©t'l S[1 I 

rwr»f TOii^rr-s; fe[ i 

^f«=n5 f:w? 3rtf5^ TOwt^ ■m*\—^\ ni spites 

^tfi ^TO^ I ^1 r-rf^«i rtT5si?:<(T 

TO"^ I sjtfe:^ -rif^i^ ^t7:T -^f^-t^ '^U^ 

fvfsi # sii ’H'ii w.i^-' ^wifrr^ ®ito i 

^fk^ ^f%CW? snf& rr?:^ 

TO ^“51^ I 

TO ^ ^®l TO45J5'®1 ^TOI *^i I sitte 

^TO1^ c ‘5ii^ TOi^ i sjtte 

^TOt®l <^tr?:?f 5Tl&> TOTO 

^^.5T ^t^r?l c^^^^ iFOi ft?ii sifroi I TO ^?[ <tfTO®i 

siif&i:^ TO trfTO ^( cTO TOs fe^rF^iii 

TO? TOT^ 3;tf& ^frotr®! TO1 6lt i 



^ ^srtfir ^ '^Pr‘n«fs 

^1 ^'T®R 5(f^«i ^r.^ i 

^mu, c^rc-n m^ « ^«fT frii i 

vnt ^^m\ I ’ttw I a 

'5TH "sr^ 5TI, (71 ^^'sr ^itfe;© -srf^^, -»f?f ^1 ‘^tc^ i 

('Pf^ nTr-f^i:i^ wm ’ff^Tt*! ^(31 1 

m\ r^«fi 

'^m TO ^,^-^-i\ f^'^^l ^-?!T'fi 2f^<f ’tf^TC'i 

'iT^ffs^i c^r*\ -s[-\r.^ s??:^ m\ (71^?:?^ 

"415 ^tf5C^ ^u 4if^''1 »t^ fw.^ J^l I (.-^'^ ’tl^fs^l 

(W*\ 7]^Z^ v<|-<fft ^^W[\ 5f^l -siTsit^^f^ ('Vfr-f Wt 

y\^T.-^ J(| I 

'±f4T'^t‘3 f^f®s ^fj\\ ®U?:^ I ^itf^c^ 

bTnm "nT^ ’fT^i^ '•4‘3^1 fiT'?ii <iit 

M I 5r^fvt4|5llfe ^ ^^1 5^1 C^R C^R 

5itfe^^rf^ri;^ rl^t ^fer 5 ^, 

r.Tf5[^| I ^ffevT 

r^PlR (Holler) Tm\ ^«R ?R I 

7\-:[7\ -S[^^ ^fpr f^C*t?:’l^ I I 

i(i 5^^511 ni?R i fs^i 'ii 5('if^ri; 

^ff^ "^^ii id ^itc^ 1 

fj*fR ^51 ^T^3R ’ic^ =li '^KR ^^r»rR ^ 

^ift^ ^’!a^«f|, Q^\\ .SfC^^F oq^fffe ^^^1 

'8 ^^“1 I -mw, ^ '^1^ *3 ^ 

» 

'Si^d 1 ^ *1^ c^ ^?:47 ^f^'<i ^8 



'So f%5it^— 

5^ ^ ^m\ -ntr^^ c^T^ sftft 

^ I ^fSc^ -5(1^ ’fft^rtc'i 

^t?[ I 9^1, ^^?r, f^?f 'srfsfTs 5^5tliri 

r.W9?il I st^ fl^l ’js m, rjf? 

^'tfSc's I 

^ f»i9itfc<^ ■Bim*i I tt^?, ’#1, 

’Ftrrl. ’iwt^f, '® 1 m ^ f^eri iff^ 

2tt^ ^ 5t^ 5^5 |C51 ^««F3J 

•sf’iata c^ ^ ^16 ^Vs. ^15ic5! 

’itie *1511 I ^*\\w\^ f^^rtr?! ^15 f^t^?r ^. ifi?(i 

r^Dfi>iif5, >rttg cft^t^r ^iliS, ?it « 'n\% \ *5*? -si*p1*t ^itlS 

1 ’itlSc's «rt*?. ^«itf^r ’rtlSt^ 

FI-cl t^f«T ®t5T 5l1 ?^CT5 ’ttW I ^ligi:^ ar?’lt‘l f^f85 5Tt^ f?*’1 

3(tie^ '©‘1 ^f^*i1 ^fivf r^r»ic^^ ai?| Tf*r i ^iii5 

^rfigj ©t©tnni ^5^ \ ^iit6<i f^'sir a^i?i sftc^ 

?*I. ’ff^t‘1 *f?!5J CTU I 


> I ^tii! #itc? ^«t—fif^flsi Satwt*! 5rt^ ^T i»^ 

fSp^C^ ^[5tCifR '£|5»M (Write how the soil has been 

formed What are its chief constituents and how their presence 
can be proved ^) * 



^rt1& ®i 

• ^ I 5f?rtc^ sjtft '51'fsrtw^ c^rw srr^rtw cwf^ *tt«5l «ri5 

« '»l^f^«rl fv I (How many kinds of soil are found in our 
country and what are their advantages and disadvantages’) 

«I «lWf5!*F « 6tf^ ^tf8 ^C91 ? 

(What are the differences betv^een residual soil and transpor¬ 
ted soil ^ Write the differences of sandy and cl.iy soil ) 

8 t C^t5(^i8 51^11 W <sm\ C^5T 7 (Which kind of soil is suitable 

for plants and why ’) 



TO 'srih 51?:^^^ 

^f^r^r^si ^f^r*!** -si^rf^ i .2f^T>sf«f?:^ ^sri ^fs^l 

c^T^T ^iTt^ nc^ '5rf?:^l 

diiiriK'r) ^i{\^ ^t-Tft^l '<ttC^ I ^C^i’Sf 

»T?:^ ^1 h5, •simns^Ti ^'^^T^- t, 3^<, =5"^tft} ir^i'*;; 

5 ^TO ^ I -'I'Sfr*!! <ir^H 5 ^^^^ 5^1 I 

TO ^pj ’^fl^ U'% 

'<irfTO‘i ’tf®m‘'if^^ rPf’IITOl 

'-fTTO ^r?:^ i -•W']'] rTO<, 

^fTO r-i] 3f?ini r’’,f^f^A?’i liar wm\ [ Steam 

coal), ^i{K^ c^'STf^T^ s?^ c/i 

<^'il ( Coke ) , '®rjt*l^t^t^fe ( Vnthracitc) 

5ir?K?»g I TO C<fHI 5^ ^1 TO I 

ti^T^T m\^ :£f<R^^ ^ITO £{^h'^ S^ftr^fC'^^t 

■sif^c^^rs t^fc'xs »fc^ ^rlTO 

^>[fc^ cjsik 5^tc5 I 

wi TO^i ^T ^’rf-(h-rf-‘f 

^UTO ^ I 

^T^5 ^wi nt^c^ ^wr^ crot 





viiTv ^'^^'Q ■«rai 

r^rtc^^ ^tf% ^1 

sift I 

nsnm ^wr ^5iri(?i «ft^ cwf^^jf^ w 

5^<^^l ?t?r$ r.-m 

5<T 

5?7:-l 5 ^t(Rf 

<r?f3fl, ‘■i f*\^\ 

'fr,-^ ^T.^ orf^-R I ftrii 

fijr^ n 

i, 5, 'i 

^<11 rvf^n^ 5^?f I -w^ras^ 

^?Rl >ff^^ 

■-r5^f*3 cvf’i I 

v£)^ ifj^fp 9f|^ ^ 

R^IrfR ^sri%^ ^t^- 

^ ^^otr ^ ^£l?pfg sff^cfi ^tR^n 

5p[^?tc^ I ^tst^l ^ftr^ ^it^ *jc^ c^?f^ 



iosit ft3I—^i5. R?l1 « ^m\ 

























'ss 


^ I ^'^1 c^ 

^ I 3Fc^r ^ viit ^fi*? <*rfc^ I 



^?ri^ ^-5f?^?iT c^ ^c?[ 

^ f-mn ^ I 

rf® ^ ’snfS 

^fs?! I c>it ^ ^f%«f wN I 
t3^1?l FfC’f 

3FCSI ^ W\^ 'srro I 

^9ir» ^5rf%c^OT in ^«rr^ 


i83i:f^~-piai1f^ #.^t^ Pf^s( ^ ^5tc^ 9rfc^ 1 

j^-Sft^ f% fffs^ ^ -^^7^ ^r,-^ 

■«rc^^ *\fm ^^>1 wit^ mt^ ^Pi^i 



<J5^ ’SRtl^fW J(| 
^TTI ^l%i 

(71 

Y'^ 

^rtu 


i «3|t f53I—^Cfi? '9 fe^ I 


l%2?r ^£i^* ^t*®l ^51^” 

'®dx^ ^^1%srtc*i —'^^t'(75 ’Tt^ ^TN i 





^ ( Carboniferous age) , (?[ C? 

I 'Q ^t^mc*fH ^tsTl c^fw wrf? C^S 1 

^«|35T wit?i ^ f^^rrl^ I ^®f^, 'arw^ 

^ wrr^ 3pi I c^tfe cft^ 

c^rt^ ciic^tr-n^T 

I'm (b) -itc^^ 

^i%^, ^’il:—- hIPic^si, <ii^t (o) ;— 

c’fct-m, Im ^Ttf^ I 

fsm nt'8?i '^m ^ ^<f i srrft^ j%^n 

'^m ^ c^f^i i 

Pc?t^^ Cff^l ^f?<® ^ tttiSf ^T*^ U^ 

-vsfFi gf# (I’tPl^ <W< I 

^rcif#tp^ >Tsi^ ^ 

I ni^csi: 

5^?^ 5tt^ ^ ftife ^1 ft^cT? r^<*rr^ 

?r5^-;5 trp(^ ^STf^ I 

^3f%'2l‘N ^9?f^ 

sfcsT ^;{—c?FfJl C?fC3^ ^f’spr^ Jf^CSR ’fp'm, 
i^'Q c^T^ f%9 vsrf^t^ 'srtNpt^ 5f?!f c'n:^?f np®r!^ i ^-n^ 

Ftc^ Tt^*l , ^1 Pc-fc^ C^’Jft^Q 

» 

C^^-Q ^ "STtr^ 1 



^)'b 




^ TTC^l ^51 

^ic«a 'Q "^rarf^ 'srtt^Jl^ ^ i 

*J< ^-5t5|P^l c^ 

’^itc^ I 'srtPf^f^^ cwc? 

^Nt^(Bacteria) I ^It^fBPnrt^ 

5^?:^ iwss W>f 'Qft 

C^f^1 I 



f^—«jf^ 

.2(^ta ^tii I c^ vn^ 

C^ m 'Q RC5 

(Impervious) 












cf\^ %^ lil^R f^3r fifC^T 

5Kn ^59| 

^?(1 ^tl?! I apw 5T^ C^C5T <Th^ i^5| 5^^ 

I >lf^^ C»T<ltC^ ^?( <2ttTlt 

CW^ I feft ^^TapCSI ^5f, ^ 9f^ 9f^ Jlf^ 

^ti:^ I ^?i i£i?i»s ift^ ^ I 

C2rrf^ ’fM 

^ ^<11 ^ I 

TO >lf^^ ^?| '-dlt^ ^^\ I 

C^ f-t^t^ TOJ f^Pi'^ W.^ I f-f^1 ^tf^f^l C^U 

vi)^f5 p ’»tic:5 -2tt^t-5t ^ ^551 I ^rf^ 

C^ ^r1%^ <pf^^ 9^1 ^T^l, ?r^ I 

^5tc-^ f^f%5 ^tc-f fkw^ ^t?t?1 

f^f^K mi^ ’itc^ I m c^ ^51 ntf%^ 

I Wl C^^cJtST 

'ml^ 5t5|t^^t^ ^^51 ^t<t^ 5f5J (Dry 

Washing) «|^ ^31 3R I C^cJTC^^ 

^4“° f^Al C=^C^tpTO ^511 

^1 ^tC^ «(r$J^ I 6tf^^ 

^£\^Z^^ ( Engine oil ) I 

v^)f^^^ ^91 (Vaseline) ’It'eill I 

c^rm ^'m\ I csitc^i^ ^tf^ 'srrcsii ’(tt i 

^TO*f, 'srWsi i£i?t? ^®5i ^ ^ 

fiirtcn ’ffii^tc^i ^t'Q^l ^ I 



s—^5i1 ’•tw JRl^l ^ I CiiCf\ 9^ 

^<i?\ I ^ ^ Ipi ewltfllft911 

^2PC5| ^*n5 ^ JT^Sf ^f%w ^ 5t^ 'JM?! ^ « 

Ftc^ '«Jt*f^ 'Stl^ 1^91 ^9911^ ^<1 ^ft^*! I ^srt^ 5!tS(I «lf^ 3|!li 

Sfwi #rtii! <t?i'n^ i « £tf^^ ntw 

tl»rtCT cHi^re I ’ii^^ ^wl ^91 f»9r( ertfi^i, 

«rlW I -il^ <i|^lS 5t5lt^ <1^ , ^9|!1, 

3itl5 « «i(tc^ i ^srl .c^ftsl^^l f^, 

^t9Pff5^1, ‘i)^" =rt5lt«t95-N '9 l’’! '11'Q9l nt9l «|t7(tqr;Tt9T, 5rf%9!3r 

^f^i, ntsft^ -2t?r^ Ttcii ^tc51 

^99(1? «t^ ^)9ltf5l S ilfsii 5l9rR9t^ 9ftCSt SltC’tl 

=5f^;r ^rs ^?i 55«itc? I f ?tfc|| ijj7|» 

^’tl ^tf59i ^ipm ^-sn;^ utM •? Ttr^, dbci?!?! ^ 

("S^T I 9 f^C5 ^fi(C9SJ <ltC9i I 

59lt9l (.^91 9*R <«1^ 59 ftf9l 9lf?9 ^f99l 9i'89l 59 I 

9!SH« f»f5^ts%95 ^®ir*l5F ^91 9tf59 ^9l ^91 

^ C^ctt9?, C9sr-^li^ 5f?f^T f 59T ^•si ?|9l ^llr^r 

Plf®9 ^ 1 Kf citc^i 557 5 -STlrJTfifJ! .£ir (s®! 5tr-»; (9T9 

“^1991 9l9 1 WWW. t8j|jr}5i v(t?j|r5I (^5^519 «rf^ i 

i I 9951-1 iTf^l»3 ^9fCg ^51 f?p 9rtc^ e^1t-5t 

^C9 1 ^9191 ‘2tsit«l ^9 TO|1 Sflw ^-5 |i|i5f| I 

(Write how ihe coal wts forir'crl ami slate its use-> Or Prove, coal i'< 

I kina oi sedmientaiy lorlv) 

< 1 ^91 ^5ro ^(9® 9ft99l 9t^99 9?!^^ eit^ ^ 9™9lt9 !^9C9f'5ft9 f^9 I 

(Write down the history of formation of coal upto its uses ) 
o 1 9|l9St ^■37:919 f^9n: ’t ^^^95 ^ 1 ^ c^1 ^ t<)9; 

9ftC9f ^tC9 I (Wtite in detail how mineral oils are 

formed, how they are diawn out and their uses ) ^ 



<"i2t^c^ 1 rwc?^ ‘sir^f^ '« fyj'x? ^Tlc^ 'siT'isr^ 

«« vft^, ^mtfw ^'?9‘5t'fe 

■2(t^ I ^iMT< ij-i:, ^nf5, ^i)BfNe «rf% i 

^^TCfr^ >lf^‘^- S[|5>r5r< ^^^^\ r^-TC^ ■^'5 1 

£f)^ >ir9f i 

'iN'^f ^fi^T fwTO 1 

!5<1 I v-|f/;j|<i C^fC^ i{\ n 

^?t?i ?l^,—I ^f%cvr^ 

'-sfr}^ ^f4>K "'tS^KW^ 'It^l ^51 f^ ^1 

^5=1 1 nH ’^K c-rs^i, 

Tpf^ 5[;^Jn, ^rfr;g^ sf^f^ ^flcw^ 5^r.<T r.?! ^tfaf^j ^t?i iltii 

^^tf^f’tc^' ^^r^iiT ft^l ^nc^ I 

v£|^ 5^^5| 

ca!(^ I ^’tCTs^ ^f%cf^ 

^'6^1 ^^rA ^f5?ii 

5FT^C«t >^^n'*PI c^ 1 

C^lt’fts, C^tC’t <8 'Q ^^51 

-1% CW'Pl I 



c^ ^f%c^ ’itc^ v 
'Q «tr«f^T ^tcw^ 

^rrsitc^fii ®tJi i 

CStsi^l '®fel C^ C*I'Q9l1 ^151 

^n?i c^ ?jti:$^ ^t'si ^131, c^ ^t^i 

ofC5 f%“'^i isr:?T c^ ^ 

^flW I ^fsi, 2}^ 3lf9^ ^51=^1 

c’tc?! ^fl5f ^fir^i fk^'f\ «}^f% 

^«ii5 ^f%5f I ’sm, "^Tsi, <21^1% '5tt5 

^=srt^ t?H1 cm'i i^i 1 c^ >!5i^ 

ft^ ^Phtinoroi^ani^) 

^ftW(Ciyptoa:anis) \ 

^5t ^ ^ftsrc??^ ^®T m I 3^c<(T 

t^tfn^tc^ ftw ( \njfiosppriii) 

<^1 ^ 1 '®lt?[t^ vjQ'-q^ ^^55P13f^ 

^fiff "STTc^ =;1, c^^^5jt3s 

iSTs l^-’tt^ ^ •rSlfNP (Gymnosperm) 

I ^l%cjf^, 4*lc^? 5(w ^T<^T c*f^ ?t?i I 

^rt^T, 2rff^ jft^ii ^1 %^^3j «?itc^ I 

C^t^ll, s?^, C^^5!, ^SJ, %!5^ 1 

?lc^ 5rt3i ^tc^ 

(Monocotyledonous) ^9? 

(Dicotyledonous) ^^1 I * 




^t?l1 ^5 I C*t«»l1,1^1 

CifC^ 

^t'« ^1 ’f3i 

^ cwtt^^ ( Thallo- 

phyta ) ^^1 3?^ I 

^1%3r "Sltcw ^ ^ ^x:^— ^!3‘s f^—f-N 

m5 *?itc5? m , ai^^f 

( Bryophyta ) ?(511 ?T| | ^m 

^ 5!t« 

J11 I 51W 

'S ^51 1^CTOC*t 
5irf< 

( Pleridophyta ) mi C^m 9^ I 

cw:^ ’tisT, 

'8 ’tK ^t'Q, ’TN, ^51«’EPC^^ t^^ 

mw 

cai^r® ^1 ’ttc^ I »i^1, 

<1^ia(tt, 5lt•^3^t%, 'Q I hpffe >l^c^ 

s— ^ ^5ltC51 C^ »|C(5: CT^R 

«ii 7 «PFt3l C»r«»rl. 5 ^, ‘<l^’ flft*! 4j^f^ itt? C5^ i5f%H I 

At ^Ki ^ '8 ?!t^9 ^1 ^^tf^ft’nr >Rr«1W f&fSut 









I ^ cal^t *!%!! ’R ’THI ^It^l I C*T^ 

fiPTt:^ ^ f^Bf I «ii'5fe?r 

^I'Sl '0*SI,^^, lTtaitl,^'x5|fll, « liSlBf il^ ^9 C2I^^ ^ 




^^5f—<J^5(gs 

I {^%^) 

(sir 




5R|3r CW^ 

(c»f^?ii, ) (Tt<, «»rj^) 

I I I 

sffff ^g vjaj '8 ^ :?5I ^t'9 'Q 

\ 

"SIW^ ’1^5 W 
W^ C5^1 


5 I mHn 5(151 <i\Vs C^^ ■3t5tf?’tc^ 5|t:r 

c^is^il 5^tCf :— 9^, ^ 5i5rf?fcifft ^^-jf | 

(Name some plants which belong to the following group staling 
reasons Monocotyledonous dicotylerlonous, cryptogams and 
(Thallophyta) 

^ I 'Q ftBf 'sr?5iti:^ c^ rat^lf^sf ^?i1 

«2|^'5 I (Tabulate to classify the plants which has been grouped 
accordmg lo their fruits, flowers and sheds ) 

«i f5ii^f«l^ CBl5i cai^l^ ^ :— 

51^, C»r«5i1, '9 «fti(| (To which group do the following 

belong—Pea, moss, fungi and paddy ?) 






C^'ts? f|s 9^ ;^j, 

C^$t^1 ^fs( I <5=^1 (,^m\ ^ 

c^t^tc^ ’tfs^i 9nr?i», ijt^j »r^f:;$ ^1 i 

^fjf ftsf'5(»t^i ui^\ cFr«’3i 5»i 

5?! i{\ 1 f^-^ ^ ^rc<ff5 ?(f? 'S-st^ 

Tr^ ^r^l ^'l ^'-l' ^r?T (.^i^,^ ^i*f< 

■^-^15f^1 I vfi^ 5f<ji '-ii'i? ^-5 ^iti, ‘i i 

I m ’lt5’r-T 

'in ^tc^-ii ‘•Ti 'it^c^ -^Tfi ^ic^ ^1, -5|f<<p 

'iK-*? "o^fi' '5t<?ii 

*^>1^ .fi^f5 'Ibii'? Sf?:^ -^Tr-i ^^r^?j| 

3l"'J<'j|fr.'1 sr'i ^f^TTi 
n'-^ '5i?:<f> ^<1? ^/:n> ^nc< 

t 

nn n r.^t^if& yi'^'f^C'i 

^c»r f^5i vii<j5 n cwt^tfS 
^Tf?n f^5I, ^t^tCW^ ■sifC’^tW 
^c«(pr f.^?it=ii 

I 

5m c^^^ ?ti:^ M\r.<i '^^f^uj6 <?rtf5F^^ i 



mi t5a5-'«i^m^ 

?rcf—'S 



^ c^wft Tf?,'« ^f\ ^ 

^ ^ I CWt^tft 

^'6?h| 9^5tC^ I ^®! ^tC^ I 

-n^*r 

^?l^tf5 ‘-^^1 I 

CWT^t?[ ^|5f Cf T^1 isf^c^ ^C«T 

^ I 

Pt® ^ I '®rf^’Ti cw6iri ??i 

'ii^? ^tc^ ^rrfg ^]f^^\ 

5tfell ^'8^1 fl^QpT 

Sftfi n??5 I 5i:«(T WT 

5f^ 1%T?t^?I| 5|tf5 I 

’tc^ C«?f 

r^M i^rfc^p i 

Tm\ r^tsfi 

C^T^t^ <1^^ ^Pc5f 

^^1^ pr«fl ^1'e^l 

I f%wl c^t^l 

f5pfc5i^ c*f^i ^t^wwPf 

'8 mi 

^U5 I ^rtfS:^ 

I^«l <ipC5l 

#^; flai—C5t5it^ '^fcst’pt^ I fs^t 

0^19^1 c^ c^^Mus 'tt'8^1 cit^it^ 




^ srtc^ %r I f5P(C9( 

V\ 5K I ( Hilum ) I 

^ ^ff^ Jitfs! ^c?F I fS^ 

*fN 'ft'Q?l I ( Micropyle ) 

1 3tsi^c?( ^fed ^^1 cm 

-2t^^ «?ftc^ 1 C^t^TRl <smu ^51 I 

^’f^i srrfi^i ^fe^ttui nu5 wtrir^ 
vi)^ ^ I snft 

?^(?5 1 3FC«f I 

^1 ifm TO 

^ I y£i^ Cft9i1 ’Ttc^^ I 

■^n c-stcsi 'S^T^ ?Kf^1 m ^TC'9?I ^ 

TO1 *5tti^ ^Tfc^ I 

csrfti ^5pf T>4^ niz^ , 

^tc^ I f^% 

31**J< fe( ^•^v£)^ I 

?r5Ri Pp^ c^t^t^ wt^n I 

vii^ft srtaj ^ft5^l «itc^ ^£|^"n c 3^ ift^rtft'Q ^TO^ 'srt^c'T^ iji5 

'®tc^ ^t^il vii^f vii3!pf5 

^ I «fPd ^C5T ^Pnii 

nCP5^l c^m^ m I ^ ’‘it^ri 

TO 5^^ 

^^^1 1 rl5 CTOI TO^ 

^ f*t^^ ^1 TO 

c^ c^T^ 51^ of^ I tii^gj 





^ ( Fibrous Root) i Pf m «2lf ^ 

^fesr^'Q I ^C«Sf 5itii , ^t?1 

^^t^^ftsit'S m ^1C'®^ 
(Shoot) ifk^ W 
s{l I !^«f^ f^C^ 

<ii-n:^ vn^? nc^ 

'5it^^«i cm '=^fc»i «• 

5=1^^ <iaj^ ^tc'Q ^R«i^ I 

'2f^C5f 'ftt'S '5f??^l I 

'<fm cM^ nu, ^ 6 ^ fsf^n ^t’si 

I ii|i ^tc^ s c^ 

( Vdvontitiou'^ ) ^*^1 1 '?i^^ 

^t^ig ^tf?:^^ 5tftf5 ft’s ^^’?i ffifcn cFf^^ I 

^ ’if ^ ^ ^l^rtSiJCSl ^\% ^51 9 I ’iFSflfti 

^1’spj^^i ^iTfSi cm ^1 

iFc^ <stc9^ ^fk^ ftife 

I ^?tRf^r^ a}C^?t (Ei)i^(‘:il) I W 

^ft St’l I (Hypogeal) % I 

C^5f, pR, 511^, fsi^ Stff^ 5^?, C^^\ Sf^f%?f 

ft9? I C^t«n, ^y Pl^f ^rSF 

mm ’iiTCT, c^ft, i(H '§tl 

fif^p5?i ;^i:«f^ ^ffsJ ^Isf’fi?!!^ ^Tftc^ I f if '^Pn:^ '•f^S’fftf 
(Ex-albummou'.) »il^’ >2(^t^ ^fts^llf(Albuminous) 

^lif I «i 




S!> 

TO '« ^»T, 'S 

^cai^ 7it<ft5®i toIi ^fm:^ 

^^1, mi, mfk I 

f?*ti5i 'ii^t ^i^lc’t’^i I 

c*?^1 TO, TOW^ mU'^ ^•s»f—ijyr (Root) '6 

■^t^ (Shoot) I '?f«15l 'Sj’vift TON®f^ ^itft^r 

•■'Itc^p 1 ^C5RI M< 5(tf5^ f^?:5 -Sl’lt^ ^^ifl , 
t^i ^n'< fwc^ m I 

vfltTO ^«f| C^ff^C*?! ’ttf^C^ 

.2JTO ^51"^ ^tc^v ^tl5^ -il^ti «2(*rt»{l 

’itfS ytc^ ^tsfB ^1^1 ^^^1 

^1 I 53 ®! TO -nfe >?'ssr? 'sitns^t^ 

^T’51 «rT?^«) I 'Sim 3f^c^ ^t^i simi s[Tf5< 

r^Ns^ TO, '4fc5^ <PT'Q TOi sf»(t^i 

^'5T^?il nra 1 oq^ -ft^ii 'Si-fT^rt^ 

nf^1, ^5T 6 ^f5f?!I ^?f I 

^cl ^ 9ttC5 '-^l—tTOt ^5t<(lil 

^’»r I -2ftiti^ w ^t'Q v£iTs ^t^i I 

^t?ti:?iT« -nt^ 'Sim Ui'V^ 

SJTO "Sl^s'« 1 TOc^ 5?‘C5| 5351 , ^fvQ ^ 

(A cm cm 

TO TO, ^ac^mc^ ^if^?il I 1>i m 

^ 1 
• ‘ '« TO<^ fif^i -ntw ^<1TO Ai's mi 



cf\i ^ m i <21^^ ^5^ m 

'« % «rt^i 

c^»t ’(tfii ^c^'sf^R ^ 'e cw^«f^ ’it^ ^ 

^ ?tr^ ^ I :pn W*t^’ (Radicle) 

^ iaR«| (Plumule) I ^ 

^t=(^1 ^®1^5|t^ CfffilC^ ’ttt, ^ ^ I 

*ft^ ’ffl'^1 ^CSf 1^ C^l f 

’I'N P, *ft^ ^1 frp ^r-t '®l•^«•t ^m\f^f 

: 3it^ <ii^? 

(Node) I 

(Anti-node) 

’ft^l C^ 

^tw ’ft^t51 ^s *m^ 

^<5 ^?| f 

, ‘ ff«1 (Axillary bud) I «(C^J^ *lt^ <21*11^^ 

^TfC*l'e I ^*1 (Termi¬ 
nal bud) I 5rt«rt^«r5 ^ i '»^' 

fecvf^ (i) (0 ’t1<’^ ^51 (^a) nft t8)’R'l 

C^t^ C*S^ 5t?l <1?N fWl 

jCotyledons) ^ ^’Rl ^ 



“1^ —Ilf^, ^ 'S ^^01 


I ^ ^f5 ^1 ?^1 ^ I 

m^ Mtfc^ ^ ^u ^ 

^tfe^ «irtc^ ^9i^5fl, 

^w\ , -iif^c^ fe ftjf 

it^fiinr^ ^1%'® I ^ 

’Tt^ ^ 

Off^^l 9IT^ TO 

5it« 

P(c^ >2ft^ c>i^^*^ 

^ito I srt®^ fe5 

C^tcfe ’ft^JTl t 
c^t M 

fe Pt^^fB 3F?(T‘^'5 C^lTsl 

pr^ (2l«n^ ( Tap ) sj^ 

1 nm c^i f6ai~f«'|5f 5t^i 

C.^ Pf^C^^ Pelt'S Pi^^ ^tp^ ^ *, 

*fW ^ ^i:?! I ;^tfB^ Pc5 

'AU'^ ^plill ^^tCW“<i ?|? Wl I 

C?f 51^51 5ff% C^«(tC?{ 

C*fpc^ ^f'8^1 I :3^^gf 

f?i I v£i^ 1^ 1^ ^Pi?ri ^ 

»5fx tBaf—C^BI ^ ^ I T|^^ 

*rN cw^ ^ ^ I '5i’?r‘^, 5nc^^ ^itsi 

^pRl ^ *t(^1 5t^n I cnS^ 5ttci5 CW^ 

I mi mKi ^^vn nt^i ntPp^ ^Prqi ^ 







I ’Tf^ nf^sitc*! ^ 

f5^ c^«i I -iit ?tc^ m ^ ?tfk^ 



io5|^ fF3I—’l<t5r 

<nc^ c>\^ ^51 isii, TO^f^l 


lii^isfB P(f?S 3i5jcn ^ ^51 ^ I 

^fk ?^C^ v£l5ptg 5^ I 

2{<itJ^ 

’It^l ^tf5'<^ I '2(nt^I '51RT? C^t^l r-^t^l 

C5t^ 'iT^i I ’^tw f^r.^ 

-jjic^ 1 ^~i 

'^iti:^ m\ b* r&c^' ^^f5 ‘5fT§ ^*=T, ^rtt', ’fii, 

C5t«IR I 2ff^ '5i'C*l^ Tt^ s ^rf^’iTPl^ 

>lf5e >1'5tt^ {y[^V*\ Sl^pJ 

<iPjCG5rff I 

5T?(^^ % —'»lf?lfi,'5 9 =11 *tttc^ 'ei^t'Ts;^ ?^I 5^1 I 

^j--s', '9 I 55iVv< A^' ’fI'j . '':?fcv*i 

20):i?>< iifiJl ?in eirij? I ‘-I'T* ni5J=J CSSIW^ Jit^t'S C'f^ *If7 I 

^t^9 <!r«f -in. T*i.'if’t', 1,’p:i. 751 y^itf^r I 

f^fffti at«*iw 

ii M=^i ^(5r-» ’(5ii‘j 3F<ii 'n* Lct^tsn 

v|j5rffi STr^** 1 (I'esfiihe ,in e\i)«“riinent which will pio\e ih*it .i 
‘<ee(l will not •v^eriinn iie unless u a(Ie«(iute amount of a uli, aii ,inrl 
lie It) 

5 I n^t5i1 9 yf 3 R ’iBITC^nW*! ^*l 151^^ 1 (Wiitehow yiani and mai/e 

^ennin.iie) 

'» I 'fljl^ 9 rste^iv^ «|^pc7It'«t51 f7 ♦ri<7r ^jj ? (Wli.it 

Jitferences .ire noticed in the geimination of a gram and a m.n/e) 

* I ^CS?( 2f*t!»t f^^!l*! I (thve an account of the two m.nn 

pasts of a plant,) 





iS 

11 ^ 1 '® ^ 31 

(Explain the chief similarities and differences of a root and a shoot) 

«i I ^F9I « 9ttC5^ ’ (VVhv fruits and flowers are 

minor parts of a plant t) 

11 ?i31 

(F vplain with .i diagram —antinode node terminal bud and axillary bud ) 
<511*1 9 ^ 1 <Wi Ite life histones of .i mango 

tree and of a tamarind tree) 

> I ft|91 iffCF ^ ? (When is the time of inflorescence of 

a tamarind tree. ’) 



f” 


’sg?r. 'e 

‘^Z^t ^5TI c^ ’®^^*t ^tfS^ 1%^ 

f»i^^ ^t5i f^c^ ’®t?i ^t'Q I 
(2|irt5^ ajj^ ( Tap root) ?Fcn apart'n^ fe5 
’ITC^ 5lC9f >1C«F nT“f »jt^ 3i!C5( 

^r^-sf^ 1 'SIWT^ '-^1 ^ ^f^^^ m 

^ ( Fibrous root) ^Tf^ 
3ltf5^ 5tf^Rc?F ^ I viisp- 

<36^^ ??i I 53c^^ “tt?i^ 

r^% ^■& f^f»a ' ’f'Tsi, 

f%^r5^ 

^5f*31 Root 

cap ) 

^trs 

I 09^ ^^35t^ sf? fpiai—^ai’j ^ ijjjic^pi 

PTflf^C^ ^ gC?!? 5(^ (Root 

hair) I ^tCvSIl iftt « 

f^f«« «r5JTt^ 

, ^CHT ^tC«? ftC5 «(i(t^ ^?IC^ «RF5 (True ) ^ 



3?*, f53I 

Kt^i'nim '®5^ 






'5(tc»i ^911^ "wrWl^^ 1 Ad\ i'lititioii^) 

:p( ^5(1 1 

I ^Tn, C^9I <2f?f^ «2t^'^ 

f f^, C^^ll ^1 't^l ^SJ-BI, 

^t^i si^i^ I 

^1 »tc^t :— 

(^ ) ^ (I’rnp) ^=^—^1 -fT^t stW1 



io i|^ f 61 S-.?r.^ 

iff^ SIT SiZ^*\ ^151^51 









c^t^l ^ft?j -sits W «W^1 

‘jfts 5^!ij I v£i?^n ^c?pt (Pi-oi) ro<»t) 

^511 ^5{ I 

( ^ ) C^ (Stilt) ;—^\ 
’< 1 ^ ^?*r f-r^-s ^rtr'^i 

^K’l I ci»t 1 

Til, ■®TT’i, <t^l 2l^f% 

rrcT) 

r?f^l ^t5f?i 

'■^^t^ffcs^ ?[^ a 

JiC? I 

( ^ 1 ((MinibiiJii) 

2f^1% ^^'4- 
5(^1 =^tC'S^ 

15^ ^15 rt\5 i85lt r^-iI-C^?lWC5'<5 a»t^51 

5-^c^ 'sri^^^tlr^c^p ?Fp[^t^ *t^ ^ftc® ^tj:^f^«i 

sf^JHI ^tc^ Jii I m?tc^T ^5?i^i5^ ^ii^ptB ^tacTi ^ti:^t?«i 

^151^1 (Climbing) ^oll 5^ I ’«rcsi^ 

( Tcnibil ) <si^i vf)^ ?!!1^ l 

^5T =(i 




ftsspt— 




( ^ ) (Breathing roots ?1 Pneamatophores)— 

5tt^ ^cw, ^ «rrc^ 

^r$Pi ’thi ^^ ^ ^ 

»t^ 51^ ?rtft^ ^ ^ 

^tai^ f^I? 5f^«l ?pc^ •?rp! 5W^ I 

nttl!? (Breathing) ^ ^C^l I 
=5[*»ni ?[^ ^s|iC9f ^*Ffft, c^o^i, '.i?it^, c^s 
’ft«?I1 I 

( « ) (Aerial) —■q'fWl, '«c^5pcf^1 ^| .2|^f^ ^?F?1 

^VSi^ (Epiphytes) ^ s^, 

^tc>f i ’ire? 

grt^f (Velamen) «lTC^ I 

^•^^5I5 I nc3i? vfjsj'fs 

^T5t^ I vii^itc^r « ’fsi 

«fp5J ?r:^ I 

( 5 ) (Leal* loot) f®-®! sjtfgc^ 

'*lf®5rl ^tf^CSl f^a-RI c®?^) ^T?l I Sj-c^ 

5t^RI ^ I ’t "^ta 

( Leai’-ror)t ) | •t'f^ 

( ^ (Floating) ^1 ^\om 

t%«f1 ^5IT^ C^t^ C^t^l ^ I 

’h:^ 

^ ^9n ^ I 



) ( ^ ) (Haustoria) ^ 

1 ’SI® ^f%?l f.WC??^ ^lUI 

^ 2fft[& ^^tt?rl C*lt^«1 5JS|C^ 

^CSf I 

^f%W ^tC¥^ I ^(C«(J 

c^y C5P^ isrfat?! ^•sp c»t(^*1 ’ft® If?*! 

’Sf® r-t^ Tm\ 1 ^?tft«fc=v 

(Parabitc) I 

^1%«T s^ret#! (Rirtial parasite) 

j\7[x (Total parasite) I ^*5 '^■\^ 

9^51 V C^t§ C.^^^ ?iT^ ^91 I 

( Loreiithiis ) I "SfW ’Jfj 

^?K5r <^t^^t^*11 ?(*! I 

^1*>Pl^ n^C'St#! I ■^TRc^ 5}t?f ^ap 

'SfSf ^n fVf epic's nTC?f ^P?l1 

^Ifc^ I ’«rtt®lf^ WSi^ J!(^ I C^f^l f'.’tt^l 5P5 v(^ 

^tP^I ^T\^1 sa^f^ ''AK^^ I ^'*P 

TT?i ?t?:^ ^f%c^ ’ttw ’sf^^ 

re^ ^5IT^?11 ntc^—C5?^5(5^T3i ^T?rct '©T^ ^Jrr^?ll ^Cl[— 

-^Tf^TC^F ?t^t6 ! CTt^l 

’sJt^Tfl ?^C5l C^5!1 I 

f^f^asl ^ipp;© 

“^tc^'Q (i) *f^ ^fiiH 

sit'll ^pri (Ji) '« #t5i sitn 





^<11 \ ^T| afsit ft51 ^T51 7[%t^ ^Rl^l I ^t?l 

^^1, »fr?T’R, 

^i'\l v£)^f5 f?if-fg 'srt^f^ "sitcw 1 

^i"5 5ir.*fT c^ti^f*!) (Kiisiloiin), -it^i'yfw? 

^^^ r-^r^it^R f^<' 

fV.ipiloiin » vil^t 
fifr<p r^if^i -i^" fwr^' 

7yfi l\f:V.W‘ 

(('(HIM .il) i^v^i 5511 c^Ts; 

w 

•N 

r-TTT^I 5>| 1 -•’(•? ^«ifM 

I 'I’lilx-ioiib ) 5^ 1 

-* f^fs^ .Vj^fTg <f=t^'l^ Sl^ I 

^CST<J ^>531 m 

^ cff^i^ii, ^^1, ^fc^f5«i ^?ri, 

^[5^55 »twr^ i <^c5T?f, 

$5ff^ Sl>r^^ ^C5T ^t^S 5^ 1 

^'“^l l—m^y ^rk^tC^ST, 

^Jt'nf^lJJt^r, 5IJt^rC5lPi^t^, (.^Wy '«( I t^tCSf^ 5ICSJJ 

r^^sl^lTT I ^tPp ^ ^1 

^1^1 W.^ pi 



:>« 3* fsTj—3!?1, *r|^^l*I, S 

*r55i^ 



c-tt^®! ^u\ I f?ft5T n?rt«f >i?i:^ ^c^i 3r^ ^ c^1*i 

^Pnii ^c»i i 

^t'Q I '5lf^CBg’5I I 

?rrc5^ 9 ^tc^t‘51’^5^ i 

^C5i^ ^fci^i wA 53151^ 

^fc«^ -SIA 9^ I t%'-? ^tc« ’‘INI, -fiJ-INI, 

^?T, IF51 :j?;^ v£i3i^ ®r^t^ m \ <sf*5 <1^, 

' C’lDSS soi‘ti<»ii ), ^Pt^^PTf^^l 

1 ^rs’f, ^ 

2(^1% r^t5i ^^519 fm^ om 

^IC^fT Cff'^ll ^t’Ef, ^51 CA^ C^\ I 

fiTft^l 5jJ|511, C5tM5?ri ^9[| ^t'Q fe^t^tt^PN, "srr^K 5tT5®t9f( 9 

I ^tC9^ nfilfil^ '9 -Slt^t^ ^c««f 

cw’ii I 'ntcw^ ^t'Q ^Ni, 4?? 3?^c^9 tt?:»f?i 

I 

9ft:5^ 5ast^ C^*l *1'^, ’11^1 *!ftc^ I ^^?P?jf5T^ 

^t'Q ^51 ^t?N1 ^t^l ^^^11 ’ftc^ 5^1—?^ SltfSC'® 

C^t^ ^|3!t>J <«ltc^ I 

2|^t? ^NN«n5 W9^ { C'veepor ) I f^T^T, ^iP^TvSil, 

’^’iVtf^^l 21^fe ^t'Q ’sitaRiC’^ 



I fTO, »it^r 

MCii I v£i^ ws-H I 

7\'fi^-^ cat^c^ f^'®^ 

^ttc® ntc?l I ^<Jt1 :—( ^ ) wft (Herb), ( ^ (Shnib) ® ( >» ) 
^ (Tree) I 

^fS <iiTN 1 ^Uy CfT^T^, ^^1, ^^11, 

’3rt*fi fiTft% '6^l>i I c^ft^itfS, MtJi -sr?!® vi)^ ^ 

^PTC^Q 51SJ3^ ^ 7[^7\^ , f %15 

^twi fic5 '«(tft^i fitf® 

I ^T'® t? “f®' f^'^1 ^ i 

’tt^l I t^l?ii '^fk^ <ltc^ I 

^T® r.TO I ttC5, 2(!® 

5iPt® ■^n^ ■^‘C^ >ic^ ^lc® ^■<ff5 -^fi ’ff^ui 

m I 5t^1 ^tfBcsi 5fT^ 53Ff^R 

c^ c*r^i ^tc&^ ^tc® "-i^l ^t^l 

®t9i, c’-t^ ® f^c® ’(fi ^f%c® ^t^i 1 

-tt^i ■^’siF 5^11 

^t® 5(Tf5^ ^TC^ , f^'-§ ?^iTf, ^t^fl, C’^ntw, 

^t® ^c?p TO , 

2(^ ^r® I ^tc® ^t® 

(.^ni I 



* ^1;% 'esf, ^ ’j’T ^ 

5?cwfi vii^—(i) ^tn %»i^ w^ 'S 

^^^aii 'irtc^Fsn (o) ^ ^ 'Q ^t'9 

?tf^ ^ I 

^pt'Q Jrt*(t^«f^ 5tf5 «t^t3 i ;— 
l ^ ) ?l1^t'#1*r (Rhizome)—^IlfSc^ *ftRl^ 

CRI^I 'S »rt^9f ^tfei ^ ’ft^l 

f^C5? ajjf igfii^'j ntn I ^5^11 apcj^ 

'«^t^!ii 'itc^ =n iT '=rt?it^ TO *1^ 

^r^si I ftsifji *?s[f5i^gj 

^T5 

^<JR1 C^ ’ifscsi 

■SIN'S ^<in 'aftfe^ 5>'>' f^ai-'Sftfl 

Tf-^l I 'Sitffl, 5?3;«f, ^Sflt’lt? I 

( ^ I'J'ubol)—C^ ^'>*\ 2fT^ 

^1 2fN 5? 

C^7\-\^ ^t^?I ^T’S I ^5N 

^tC^ C^ C5N ’fTC^ C^ cst’isf^ 

9rt5 

^ 1 c^Ni-'5rr?5^^?tcw^ w^T^ i 

( o ) (Bulb)—t?t^1 CJTprc^ 
>-i ^• f^-ciIN ’ItflE -nf (Cone) ^ (Disc) 

^j^-i c^rt^ c^rf^l *mai ^ii^fU v£i^f5 





I v£)^ TTc^ 

•^IT® C^lt^l *t^- 

^1C3IiI m-\ 

^c^, ^t?ft^t^ c5tc^ "11^ I 

^=*t '5l^1c?l^—( ^ ) 

(Tuiucat<'(l bulb) I ’»t^ 

^‘Ett’^l ^F.*I c^ C^f’H Tj'f^ si I -i^- 

fSTr.^^ isfi I H^t^, 1 

(9|) if^f^Hf (ScmI^ TinbiK.itc bulb) 

^i^f5 site?? ijtn f.^?^^t5tc^9 

Frf%^i , -j^f^ir, -fT5f^ w|f? i 

(5r) ^<>t^»if {r>(>,ui(» i)uii») n ^c=5f^ 

« 

^TC'S? «f^lT^ >i;^tr?f ^7^ « «n’5F ^^1, ^3{ 

I 'S ^5^1 5T^t^ 

I ^11?“ ^?t?!l ^9? *\w «ita!f5C^ 

^K'^ I C^C5f^ ft^9 ?5t« ; ^t?| C^?l?n5 *f3F^ 

^t3FSi«| ^C'< I ^%(JPT1^ ^T'Q CS-^I ^iNl ^t'QUt^ 

fs(C5 

^tW. C^t9!T^, C^^?C'1^ ^tW, ^P\y\^ '2l?f^'?l ^T'« 



:>v f63i - 93^ '9 r<»f9t® 



c^fc^^ 51^3 I 

^5tCW5 CVfC? 

^^psi n«r I ’f’T f>^i nif 

^ ^iTm aiz% >!5ftPi^ ^ 1 vilt 

CJPtc^r^i (Phlo(‘ui) I 'm 

g^f^vil <tc^ I { Xylnn ) 

r*\^u5^ f^«p ^TfS^I 

r-i ^1 j?^^l ^P; l 

•=ir-5 I ??T(:‘^ ^51 ‘IT^ I 

f|s ^Ic9^ nt<^T nf^5*jf$|!-^ ?ij 

i I 5ftc« n[^ 5it I ^1^3 *rt^1 I 

/ 

^ I "siNtC^rt^t 2tt^ ^*'t^ CT(^t I ; "^iWl S ''’TC^i r.it^;l 1 
'31 <11^ I I ’itTi ^f*rt^*r5 C5f5 •-'i=i*> 

t I 

^T'«, -tf^l ^1 -2[-(lW fffc^ 

^t^l ^^5 ^z^ Vila's 5'Q^ I ^Pi^< 

f^?tf5 ;—’Jpgfl^ (Jihide ), 1 stilk ^ Petiole) 






fgipf (Base) I ^r»f 

’®(’Rrtt-n 'stmi 3^C^« ftn 

^ 1 (i) ( Base ) 1 

( Petiole ) I ^^91 ^^9! ^C3f 

^ ^rq J11 —a 3^ ^JTf? 

^t?l ^1 I ^^^519 

mw^ ^ ^9^51 H’»tai 

^91^ I feu (8) W- 

fesn (4), 9rtHt?®i-fe^i (i9) f^5rr?i « 

(•^1 I ^ ’lt<53^^==t 

iilU*s ^ yjftj I 
ii. m f5a(_*trai^ f^fgs 9f3j ^F51C^^ UU*N 

^tut9 5^51 I 2ff fe 

^1 *lt^ ^9f1 f31=11 ^f?C5I ’fU uftC5f 

^f^’SII SICJI p;i1 I ^'<5 <2t^ <1C'»P TT^'RI ^1^1 I 

>8 r^P^R I fk% ^1t=l, ?1 

^'TSt? ^5IUt9t C^SI=1 ’^^tST 1 ’It^tU ^lUtU 

'»lC*t‘SFl C^^=l I ^t^=l 

^pltu tu’lfl'® I C^rUfHP ’It^tu pP^lPlt^f^ C^ C1F%- 
C^9|t51, *ft®1 C^R=1 ^t=miC>RI 

^^■\ ’tt^t^i fe^i c^ mh I =it ftc3f 

fuTO ^t^ptcuu nt^ c^r^t=i ^ I -ntc^u ^rs 

W (Linear) uS nmu sr$ 'sit^ ftPti «1Wt^ 




(Egg-shaped Ti Ovate ), (Hart 

shaped ), ^ ( Kidney shaped V 

Renifonu \ 9lt^fsr^?l ( Crisped ), 



*i? fesj—<I4C5H ’tt^l 


am »rr$t!?F ( Sagitate ), ^ atPR »tt3li:^ 

*( Lanceolate »ft^tW ^af ( Occular ), »l<IW3tC^ 





( Round lent ) I CBC^T^ ’It^l, ^^■\ 

C«C:?l«1 ( Rilniiitc ) I 

^-ni ( Apex ) i 

« nt^af ^’tl ’yes? ^51 ( Miicronatc ) 

( Aecnniiiiate ), ^t^, ’tt^l ^’^t<3l (Accuto ) 

^t?:Q -it«ri c^r^i 

Tj-pj 1 ^r^i, ^t?:9 c^si^ 

ill I ^^1 ^ffi:i>^ '2ft% fwc^ ’C? 

Mti:5 ^KTy 

I 

?l^r ^r^i:«1 r/| 9frri?^ ^<^f5 ^k 5 nt^i 5^, 

■^tr^l ^"'i I 



m fgai-C't^, Ti^sil a f^^ ^\-5] 


«ii^f5 ^f'®l f^^ 

Uffs <^3| 

I c’n\'^\% 



^ I ^ cw^5 

^ 1 c^ 

^c« ^^flf ^m\ 
^m ’Tt^t'®f^ 9i=a^*raf 
( Simple leaf) '^l^* 

’fai 

( Com¬ 
pound leaf ) ^911 I 

^t^, ^I’NI 

Rsf, 

c’ftsit’f, 

(I^eaflct ) I 

v,cii f-Rtf^^tJT 
I ^-^^6 

^1 >ii^rf%f^ •'2J«(wi^Ht 

'-<itc^ I t^i ^f^Bi 'Sic^j^ 

f-f5t'8 <«rr:^ i ^■m, ^tsr, 

vil^fS ( Mid-rib) 

f*f^1 (71 'SJX^'S 

Wte^i^ ai^ I 

^5T I ti-r, ^8 =i-N feaj-cmsrf*! 

7tW?( Pt?ii^f^^v£iiiin I ^^Tc*f?r Pt?it^f^ 




=(? f53f— 


w. 



tio 

^<*15 <2rr? ( Parallel) I ^ ^^^r- 

ft^l ^tS?rt®I ( Parallel pinnate ), 

^ r-Ri, ( Parallel palmate )> 

ftill I ^ Wt9\ ^?r59f f^ ( Reticulate palmate ) 1 



f^—’tt^ 

vU^ fn^t?l ’it^l I ’if^l C’tC^'Q ^ 

' C^T^C«??1 «rtRpc^ 1 


I c^ <?rr5? 

f¥f^?i c^^n ^1^1 5T^9T ftTi ^fiT ’rr^ €tw^ 

c^fc?^ ^^ai ntit^l r»f? «il^•^ ^si ^?I1 ^t^'S Pw 

ft?l <1% c*r?i I 



^i» f^—ost^'Qi nf^i 


'srt^ (?( <irrc^ ^tJTi' 

3P?«t *11^^ PfOT I ftc55 f^c^ ' 

■^3? <«ltl?¥ ^t^tCff?! c^ ( Stoma ) I vi)^ 

^ <2tC^ C^t^ ft?ll ^ 


>0^ 

3(%i ^rrc? I 

?FTfi ^m- 
^fsT ^ c«r«^i I ^srrsrtcjf^ 
cvrc^^i c^tsiT'sf^ 

:?—C5tc^ C*!^ ^t*I ^\ I 
^l?t^ cwPic^ 

^ I 

51? f5iit-clt^i cl\m ^tc-f 

^t^l cSt^ 

Q 

(Guard cell) T^1 ??I I 5[C«([ ^ 

^«t1 «ltC^ 1 ‘^3-^'S, ( Chl()r.)i)h}l ) I 

’IT^t^ 'S\m ^tW l%^lft—(:>) ’«r’^t^^t^^^«l(Caib()ij .i-siinilatioii) 
^1 ■sitCelt^ (Photo Synthesis), (^) ( R(’si>ir.ition) ('^l 

(Transpiration) 1 

OTTl^ ^5rfir^«l fiffi^?rfi5c^ ntc^ i 

^t5l' ^Pt'Q 

neutral fn^i f^?ii ncai i ^t^rtes^ cit^i 

’Stt C^TC^?! ^tiil 

^ttC^PF m 1 ^tre^ v£i^l? '« 

a ^Prtufsi^ 

(Kornialdchidc ) ^iPl^ 'Q ^ I ?l^ 

I '« ^iPr® C^t^ 

^ I 




’Ttmi ^ I 'Sr c<(^sm fk% 

"it^n ^ ^ ctot 
fSFfCmpR <t5^ v£J^-^ ^ '€ 3¥t^* 

-f*rl, ^3nsi '?j?i \ 

'SJ-R, 9ft^ <P^ ?13?C| 1 Ult^R 

«t3p^ TO I P(|fB5 '?!}*^ ^seftfhl^ C^StSRlI 

1 «2f^f%?i ^t^'S TOI?^ 

f?i:*R I >15111 »n2?^ RtilR'l 

I c^^, '2i^f^^ <it^l y£\ 9r ^c^TOt’ij I nt^t^ ^ 

^C^'Q trt? «|3p Rtftc® *ttc^ 5^1 I '6^, ’tt^l 

C^ 5|tl'R^ ^iTf^C^ *^1 ^ I 

3?^ 'Bi^F TO <«rt?:^ I 

TO1 fipi^ 

^z7i I 5i§i[ 

TOtTOT? ^TOt^ tTO 

Rtai^ic^ ra I c’Tf^l 

>it^^ <PtOT TOfl^^ I 

»ltTOlT 

?C^ TOtWI ’Itc^’!f C3f^ <a[i yim '«lfTO^l- 
TOi I ^fii^ (R «si^«i ^fii^rt 

’®Tt«f f^f^r® ’t?l^ ^ 5rhi 1 




«8 

uq^ ^ cn'Q^I ^lt%l 

^tc8^ ^q'tc^ ^firai ^ I 

ftfti^ ij9! {(Trt^i >9^^) 'smi rfT ^fif?i wt^, c^ 
^Ftcst^ifi 3r^< ^tc? ^ "iiw I 

^^1 ^'6, OT ^tlT® CTfSI^’f 5^1 

> 

^2|c?[n ^ I c^ ^tPmi ^t'Q I ’l^ 

c^rPiir® ’Tf^c^ a, c*t'Q»ii 

v£|^^ ^>1; 51^?| ^9F fro 

J^tfsi^ (^» fs^s) I 

^t?91 %1 ^ 

^t5i I 5n:*(] tit^"iPf^-2it^ CT-tt^i^ 

^ f%g i 

^T?1 ?F^C9I ’tai'^ft ^^jpRC^ ^TT^ 5Fpir5ft^ I 

^tCi^ v£|^ I ^<t«. 

C^ ‘SR?*! 

ftqi ^t^Rt?c»Ri fhi 'srtc^l ^9 

^ri^5 i nc'*!' 

^I'm^ I C^, C'siti? 'Q ^*1 -5ttl? <OTt ^tc^, ^^^fC?! 

<?i?i*r 5111 ^ *1131 fe 

€ftf«r^«r!i ^ ^f%*(;5tc*f^ nftc^'e ^ sfiic^ci^ i 

^rt5 ^ ^%n«f'e fip^^^^srr^t \ ft^- 

S5ti^ c^ 'Sr^l 




^%«rii <itc^ , c^^^tai ^rt-n ^ i 

^W!sz9\ ^7{ ^c«i »f?t^ ^ I 

c^sm c«fte, «rf%'« ^ 'Q 

♦rfipqt^i-^itsi®)^ feiJC’f 3?^c^’c^ I 'SitTw 'St?*! 

^t^5lP! ^Tfed 

’srt?! ^f%*[‘n«r ^^zm c^t ^ 

i' ^t?il 

^51^ l <il| «tt% ^ ^fef9 

5ftc^?l nrt^^srt (Respiration) m 

i9f% ^^1 '^9T ^mhi\ wt« I m fc^si 

=»1 ^ I ^<5 ^t5!t? ntcar? 

vXi^f5 9t^iJ ’(ten Pff <Tf^»r 3TS I vf? <tf^OT 

2pt^ft ?ft6 I ^C^=3l 

=iC9!^ ^tc^ll ’Itft^l ’f^tc*t^ ^ 

j^lzm sic^fT '2(cT-t ’^‘^1 ^z^^] 1 

C^fPfC^ 11^=?^ Siwj nt^1 ^1 ?f^C^ 1 Sptc^?^ 

SiWJ ’JC’^ C^ ^ ^1 

^*1 ^c?f, 

^»r 2?^<i 'S’ c*rf^«i '®* ^ tfem—»tt^?i 

^ I «IC5? ?ltp('6 ftc^ra C^« ^f^Z^^ 
'«Stf^'i 5|^ ^rtc3i «rf^l 

■K»! I eSmi TO1 ^vn 1 

n ^ 

aCTW«? ( Transpiration )— 




I m.‘\ ^tc9! srff5 ^ 

«iK I ^ 

c’trsT^ 

5^1^51 ^tsi^It?! ^T^e 1 

C^ 5t«f?ft 

*ff^ ^1 f^^i t\n I 5il^ 

fs:? ’ftc-f 5tsfc^?i ^cni 

^^1 f?51 I 

<11^15 -nif 

«tf9 I r^tf«tr^ 

«5 q-f5i}-«tc^TR ^fspjj ?rfs^<i c^?i^ti:-^=5 

•%, 

I ^ ar9ifi|5^ ^t^1 5^"-^ i 

t^tc^F %-mn fSic^^ «(fe^i I ?[fif 3;tfB 

^1^91 «itc?p ^ '^ttc^ I 

^9P! ^1%5f (Pitcher plant) i^tW vfi^ 2 {?ph 
^Mjpi^l ^^1 

I sicMT '®it?i9«t irf^si 

<irtc9r I <t^9p c^rtrs ’*f1%9i ^ ?>! ’tt^ 

^icMT ^us ^£i^x 'Sit*! ^919 I v^ mi^ ^>f 

^ ^ ^r99l C^C^ 'i ’I^CFRl 

w 5rftc^tt'5i^5[ 3!*v5j? ^z^ I ^^$9r5i?p 

( Iiisoctivoroiig») ^C3T I C^z*\^ <2f^^ ^tf% 

^^rc?i 5it^ttc^:i ^c?i 1 




CVfC*r ^ 

^ft?i flffc^ I ^ c^-r '« ^1 to ^^5? 

^Ijc^ -ntc^ ^C 9 i^ ^*fi 5 (?r<ii c^f?i I ^ ^tcf 

srt»[ I (TiM 

I ??T ft<t^t^ *i|?F ^ I ^t?l ^CJIt’it};^?! 

5(tt I ^c^?i <lt^i:^ I 

^z^ 

^c»t CWf? I 

r^T=T ’Tfc^ ^^f5 ^9i c^tj^ sr^t^ 

*[Z^ I C^^Z^ tJ2(^tC^?l JR SI c^t^c^ 

{llllloiVSCCMKU') ?IC9T I 

vn^ft ^5i 5ft^i -sf^w ^itv5 f 

JR^ ^Z^ I ^C9|^ ^t»f, ;—( ^ ^ ^1 

f^<»f (Sep.>l). ^1 ff% ( Cnl>x ), (^) (IVtal) 

>i5l& ^?rr^«l ^ (Corolla), {^} c^p»Rr 

^1 ^ CT*f^ { Stamon ) '6 ( B ) ^1 ^1 C^*f^ (Carpol) I 

*iJ^ffi ?C5i^ C^t^ ftc^ <lf^ Jl^TO ftCP?! 

I Jrt«it?r«f^ Ji^ss? I 

^'® Pi«^ ’iti:^ ^^K*f ( Sepal) 

I ^^51 1^8! ^^51 ^ src»fl 

Rt^ C'ntnsi I 

^1 ^ ^tz^ ^n 1 • ?R ^ wtff^ m 

nt*rf% ^ ^ 'Q c^itK® ’R'i ^1 to I ^C9R 

% 

ctl^i ^ jj-srW ^ c^tfe c^t^ 51^ 'SPPT^ cifPic^ 



(Bract) ^9T I 

wj aPic^ 15 c^tfe 

^rs w^h\ fSiai i ^11 

I ’ll?? 

^5T ut^^l I ^Tt^T af^ 'il^ ^rf5 

c’irsi ^f«®l i ^ I 

1W^ 15C?I5 ( ^ (Petal), 51 Wf^5 >Rfr 

51 (Corolla) I 5J55'Q 5*1^ 5Jt^1 95, 

5^5^ 5^55 ^5S5CW ^ 9^51 5^55 5^ 9^51 5tl?9 I 5^1^ 

v£i^ ♦Tt^jf^ ( Petal) 'il^? ^9tC55 55l^C5f W»f 51 

*( Corolla ) 5C’T I 5^C^5 ^ffCWI ^5 I 5< 5^1 ^ 

^ r^5^t 55|, 55^51^ 

fTO5 059115 05 5^9! 5r? 5*cfe, 
^191055 5<515151^ "tf^l 
^9t055 fl5i ^31 I 5^55 5^55 
1/1 ^ 5S5JIS 51 

? 5^^05 5f^ 5t0^ I 5*53^15 

s 

^055 5tlf^ ‘il^ 5t5f 5Jt^ 5ST^ , 
1^51, ^9^^ ‘2tff^ ^055 
515? Itnf® »il595C^ 5?^ 
s|t fR-55 « mt 5^51 ^1515? 51^5 ^^5*15 5^ 

05515 I ^51 ^45^ 519^?) 5f55l 5^9? Frf5ft, '51'^ 'Q 

f^5f5 ^f55l 5t5f^ 51C5S 1 '«H515 Cltmi 5^ vJ)5r 51P9 ^tsft 
5?fil5l ^ 5P9 W tin ^ t%5f5 5?f55t 51# Wt# 5t5?t5 




^ vi)^ 1 

^fihl («) ^ C^^t^I^ap ( AndrcBcium ) i <T?I 

'fz^^ ^iTi s(^ lifl^ ^^«ni =rrsr ^ 

C^P«RI { Stamen ) I spr^mf ^fj^ft «(tC^, 

?535 (Pollen) «ITPF I ^if^Rc^ 

( Anther ) I <jj (?^»rc?R ^?*r I 

^irr^t^ J^t^I ^ ( Filament) v£|^v ^^*[ I 

^<z*\z^ 'm^m 2fcwc*f (s) 

( Gynacoenm ) , vi)^ 

( Cnrpel ) 1 I v£|^ 

vi)?rfg 7[^ Jj-s^ *irtC^, ^ if® 

(Stylo) vil^« 

‘514^1® ( Stll-IDJl ) 3?^ I ^- 

<3iTc^ 

( Ovule ) 

( Ovum ) 1 ^Ic^ 

?[c?( TO? ^?rr? ?t?«i 

'<pfi(i:^ ?Tftc5i ^C9(? 

'®?5t^1 ?ttG5 cm 

35t?1 

I 5t^C?sK '6 

t vai fkn srWrrf^ ^t^i 
f?% cvr^—(i>) •f^T’n:^?, {^) *nrhc^t^, («) 

(8 9!^'0, («) ^ (4») ‘Jl^t? ^ (•') p*f3i 1 



«o 5tt tfeK—iri^sritf 




8 o 1wr=T— 

Ftfilfi =?c? 1 ?r?rtw? FTfift’ 

^t^t'srrc? ^<iw ( Regular) ^^5 5tftfe' 

m«r?r ^tfro^ «1^1P (irregular) 

^ ^C91 I 

^15^, C^tn, C^ <2l^fe , 1k% 9rf^ fm^y 

^fe, ^t9f, (Men ^C5i f^s(f5 ^'s-f m\ m I c^u 

n? ntc^, ^ afB^ n^-(7F-t^ 

ntc^ nfe^ ^\ , ( Umsexuai) ^ 

I ^le^T c^ f^nte^ It'« 

C«Sf '«I1C5 I (Female 

liow(‘r ) 9tr.^ 

(Male flower ) 

^11 I 45(^1 f9!« 

’Ai^i nL'-e^n^ 

n«-c^*R ®nc^, 

( Hermaphrodite ^1 

bisexual ) ^C^l I C^?l, 

via 5it c^en ^tc^ 

ntMt?«r? c^ nte^ iinri en ntew n<p^ nM >m 

a nte^ ( 7 \ ntc^ it ^ I ntie^ 

(Dioecious ) 

ntc? S[^ ^^51 nte^ l ( Monoeci¬ 
ous ) niw 13it^, f^rsi, It v£i^| %«t^ (?fni 

I <2f<if5i ^iw? It cwni ^ i 

(MPi a’stw ^ <ittc^ 




* 

( Thalamus ) I «(ff^ 

( Necter ) «ttl^ I 

'C^ ^ ftfea '®rrff^ 

f?f^ ’fT^ m ^irrfw^c^p 

caf%C^ ’ft?I1 I 

^1^1 

.s^^^—(b) 

(Cruciform) 5 (^) ^I'Sft’tf^ ^=5Pl% 

( Papilioiiacf'OU'') 1 

C’ff^C?! 

5tf^ft ^1 

^Ts—^^tfw9fc^ C«I^-^ 

■tff r^ ’ttefi Wf^ 6«1^ 'tfsT 
r.'Sti??) C^lWl 

?5?[1 1 »RC5C?I 

5WWl ( Standard ), ^ ■*1’f^i?[ 

^ ( Wing ) 

C*i^ ( Keel ) ^9fl ?:?( I 

«• sil ffeai-ni^i^ iW (i) ?ptC5^»rfif 1% ( Funnel shaped) 

C^t^ Cffi'N -Si'ff% 





8 ^ 

(^) ( Campamulate )— 

('s) ( Rotate )—C^'^ST, W, fiTffe 

(8) ( Bilabiate )—^^tpf 

(«) 51»Tt^f« ( Tubular 
W ( Ligulate ) ^ 

s—'Q ^-*1 ^, 

^t^*i ^ '^1^* I 

’TtCf ^ ^ait^ »il^ ^5 I 

^ ^^t?I 1 pP^ tl 

*^^**1^ »^^C^t’t (Pollination ) ^^1 jft ^ 

^ ^n I 

vii^ft ^C5T? r.5PT=T «f^Pti:?i siTpT^I 

v£i^-> c^t^ r5t^ 

nm =15? ( Pollen tube ) 

vii?r aKSf ^C<T fifC^-f I 

vil<tc=l Pf5iC^^ ^'<1 ^pr5? 

^ 1 sffaRitc^^ fsifw^?*! ^1 

It^Wsi ( Fertilisation ) 1 

vilt ^gr >rrf^j »i^ ^fk^m 

OT 

^<=n 1 ^^1 Fffii I 

(i) ^ 1 'e ^ sff; 

Pnil ^ 1 

c-nT5it*r, «iH ^fii^, ^i 



^Tc^ni 5^5t& ftfet5^ « ^srf^ ^ I 

^?tcf?r n^ft (?pt? ^r»^cm 'srtc^r ^ ^ i 

(^) -sttc!^ »rt^ «r«nt^ 

^tc5T ^u$ 

»!•^C?r^ ^t< ^^1 "‘TtC^ I 3^tRc^«T, nr?? <2(^1^^ 

^iU{n ^ I n^^n ??i ^i 

?(TC^ =11» ’*f?It’f >211^ ^ftsitc«i I 

('s) I ^tf% ^1 ’(tfei c*f'89!i ^rtc^? ’I'snt’T ^-ri 

(8) I Pt^, w, ^^*51 fir^f% ^C3T?f W’t 

*ttf^^, 2rff^ 211%^ ^?1 ^fB^l1 I 

«fR '6 ifi^ffi «!i^ c’tc^ ’fRri^tPr ^iRic9i 3fc=( 

=^1 C^ ^’^'51 ^?f ^(t^'e C^Tl^ i£l^fi >l5(5f 5R I Sfc:^ ^5 

my ^n vii^ft ft^ I ’tt^i ^i<fR 

^1 ^tc^ ^^=1 *[C=T m C^ ^t*fT»I 

mn \ ^RR '«r^5i, c^t=n, ^t=ir^, <21^1% ^^=1 f^m 

<TR< ^c=i^'q1% ^fcm 5i=i& m I 

siC«(T ft5R ^fil^l f^sr C2fl%^ ^TC^ , 

c^itf^i^ w^y (^) ^ 'Q (o) ^ I 

(i) ( Simple ) ^ ;—vijs^fS ^rj 

C*hfi|^ m ^C’l I ^ fiT^R—^’IRT >e 

.^sr^Rt I 
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(?f«ri m ^ ’Htcs? ’jrtc^F i 

MH ^t’fr*!, 3^tfei «r9fe (?[ 51^91 

( Dry ) <ilTs ^t^T, C^l, C^fc^ «rf 
CT »I^s» ’^rrc^ Wt*C ( Fleshy ^1 

Succulent) ^®! I 

9^91 ^ ;q^| . t^t? C^ *rt»I ^ ^1 ^C5l?r 

; ^51 flCB?? ( Aril ) I 

(if) n^9, fi|5i, CfffTrft fiTfC^ 

ypjJSf ?F5T ^tft^l ^’II <SiV- ^t^l 

( Dpluscoiit ) vn^? 

^^>6 ^ 
In-dchiscent ) ^C«T I 

cal%c« 

, ^‘?fi—(^) ftar ( J^egiiiiie ) 

—^9f »tC^ 

m ftsi, 1 

( ^ ( Siliqiia )—^5TC*f^ 

«i m f5i5_;f1^rtiF®T ^«C*f 

^if5^ii I ^^1, ^tnt^, cq i 

c^T»ti, "Tt^ ^ %m ’tt<^ ^51 , m- W 

(Drupe). (^) C^ «rt^ (Berry), (^) »r«f1 Wt^ (Pepo), 
(^) ( Hesperidium ) '8 (®) (Pome ) ( 

(^) 9rtll^ (Drupe)—W ^W1, ^Tffe 




^ I (>) c^<fW 

(Epicarp) ^ (^) IWTO { Mesocarp )—cm ^ I 

<o) ^?[ (Endocarp) f I I 

W Wl®ll ^ (Berryj—C^'^^, cf ^Tf5FC®Rl 

isfil Cft^ Cft^ ?Nf 

I '®^ fpai—Bit^ ^ 

c^9=T I ^w?i 'sm '»r•^*^^ ’STR^i «rff^ I 

W »f»ri (Pepo)—-Kl, ^fi5, C’fC’f, 5lt^, fWI 

^ic^l—flc^ 

I Sf«fJ- 

«* ST. f^-C*!Pl JfNt^ief^ 

^1 ^1 *Mt?l *1> ?N« ^t!I=9l ^l 

(^) C^? (Hesperidiiira)--^S(5!1, nTf%, Sftf^^n 

m c^ srcs(T 

I ‘JiPiii ^CKS c^t^l c^ 

vii?it ?i»rm »rtP*R wt^ I -ftc-T!! 

sSf^ OW# *rf^ *f»f'T?l sjc*(7 I ^ 

4)^^ ?FJimt^ I ^1^ »lt>( ?l>jt ^tw?l 5t?[ i 
















8^ 

(®) (Pome) <21^1^ '^C«Rf 

c«it»rt *f»ii ^t€hi ^ 

f^l I ^tcw?! c^ c^ ^5f, 

=ra I 5r*fric9f vii^cai I 

(?) ^ (Aggregate fruit)—<£1^15 

1^ ^-<Tm '®5^9| ?i9ii ^:g I §t*ri ^6 ^r^fir 

^ 5F91 I vS)^ T|E®T I ^tOT 'S[^ 

a)^f5 v<i^f5 jsjto , ^fini 

^Tm sii I ^?(Tpf ^51 

^lftc5I <tR| ^11^ C^Plt^ TJT^H »il^fB c^t^l >8 

c^W?r vii^ ^F5T, nrf^c^ ^^^^ 

C^rgl^sf^?! v£l?lsfB ^ i 

Ftf]^[<3 v£|5F >®6f <r^ 1 '€ ^^iTSf 

»2(f^ SICMT ^tR'® I 

5t^t^ 'Stf^ I 5t9I^l v£i^ y\^ 5pt;5C«l ?F5I I 

('») (Multiple) ^51—'^l^fB ^51 

>p5\fBt?p (3\f^ I , 

t9TC«f?l <£tTO3Fft?T f?Pf hr-ftj I 

^Tc^ c^ m c^t«fi C5N c^f^i ^itg 

^9| I »t*t*t, f^K ^?n 

I -i*Tcnii sr^ft tt'S i 

#tfet^—#tBtTO 'ia^fB 

1 ^^CSS 

^^^>«(<t^ C^TTBi ?«fB I. 



*rr^«i trtt ^ i c^ife os^ ^ 

c»i^'®f^i? ‘irfc^ I 

nfiicBiOT c*CT TO?i cat^fsnst^ ^fm c^f'Q^l c^ I 

vn^fg T^ ^•>*f c?^ ?r?f--c^, ’n t^ 'e 

7\7f^ ^C3T ^ ^u wv^ J^1 I c^n, “Kl, 

-£(^ ^ c^t»n <13^ I TO *rt»f 

^PlC5f TO, c^t»[1 ^ I <21^ TO 

?1^ c«?^i ^t?r, ^5ift5 sim^rtcii ^rfc^ i ^it^ 

^n^ti isf^Rs fN ^*1^ s[WT »r»#$ 3Trf^ 

^tc^ I ^51^1, c^z^, 

^T5? I c^t sic^ij^ fl^'^f^ c^rf^r® nt'Q^ 

1 C^ ^51 ft^ ?psr, 

^ft?P <iitc^ j a fl^ ^rfii 'ii^ft, CTO, '®it^, ^'[’sf, 

2j^f^ f[^ ^ «<1TC^ I 

^f5, c’fc^, 'srtsi, ^tsi, '2i^f^ ^ ^rrf^rsf sit^ 

^tf^C^I C^^ »l^ C^ 

^ 51^ Bm I ^51^1, *i»n 2 j^f% TF^f ft5i 

^^■ni «(tc^ ’tTf^c^'Q sm cw i f%ti, 2rff% 

^91 ^tCf, ntpFC^? ^^CiRI *f T^ 'srm^ p >TC?r 

^flf «fTf^ 2f^ <J(tC^ 1 f^afl ^TO?[ «fti% 

51131 Slt#'^ %rrc?I 3TtTO ^rtpl^it^ TO i "Tt^ 

’ItMtll*! ^C91^ »rtc>|^ ’TS ^Z^ =11 1 C^TO <131 3Rt^C^ 

c^5(^ uq^ ^ ’srr^^m ^iw fi^ i cro^ c^i^n ^ 
w ftiTOi <t»i mfro 3^5 TO i 




•I* f5<3J— 



















^ I JHI ^ 

#t5l «r^ni fe^ <TtpR9T ???l I ^9|1 ^ 

JTi ftTr*r , f%^ ^f^»r c^sR I ^ 

tlir?! ^CSI^ CfT’Q^I ^tCf, ^H^TRJ hftaO ^‘*PI I 

c^^, 5iw»r, c^55rr$5i ^ ntftc^ 

^ I «rff^ <it%«T 

‘stc^ 'ii?? -sft^ I 5^t^, 51^, c«rwft <21^1^ ^ 

•ftf^c^f ^n^ii ^tf5^ t^iOT 'srrnsii 

I ^5i> 6 ^PTft?! ’iltcs? , 

^^1 ^ »R< ^ I 

ftw 

5if^, 51^?, c^sn, "snw? '5^5, ^tc5[? ^tfk^c9i^ cw 
'^1% vil=!Fft I ftc^ >Tt^H«p5 ^t*r—"BTf^?*!* flW- 
^ ( Cotyledon) ^^1 fRH '6 ^ 

aji«| ( Embryo ), '5rR?l‘l ^ 

«rt^^«l ^ I Tsiw ?riai ?R1 »ittc=^, 

W^f^?f W ^ I -ef’^IWl^ (fl^Fft^ ^ait (Monocoty 

ledonous) ^6 C*tC?t^ "^fiTC^ •JjJl f Dicotyledonous) | 

^srw?( 5sj?l ^ fti:5f 'BRR^'^fsT irf=ii (m ^n i 

51^^, 'ffel <2f^f^ fl3f slt??C=^ 

^rrPnrl nf^*rn:«i srf??^ ^ , 

^c® c^9| srt?R f^?i M'R*! I 

^■WCTt^ ( Exalbuminous ^ Non-endospermic )> 

( Albnminons ^ Endospermic )> ^CV?t ( Epigeal) '6 



{ Hypogeal) ^ ^C*» ^ Wtf^t^ I 

( Gymuosperms ) ^^t'Q WffsRltl? I 

fteWf C«f^ I JltlSc^ Vfl3? ^ ♦ff^CSl C^ 

M?i ^ ^ ’TtRi sn I ^ 

«Ttftc9r ^t=rr®c?i ^ 

c^rnit? ^I^af ^us ^ mn i fte? 

Wt^l ^1 ^ ^Tsa <2J^ ’TtC^ I 

-2Wt=i ^?f5 ftci5 ?9ri ^^91 :— 

(i) ^1?1—^»ii, PicTt^i «nff^ fN ^'m?Fi 

^T^T^'Q -ntc? ^«tt^ ^C-R ai^ =s:^ <T*t 

^ vii^^ ^1 I 

(%) :—ctt^^tfel, ’sp^f siTfjOT 

^1 ’itni ?(i^ *£W^ ^ 

^tsTl^ ^ I srtftc® nfeii cnm ^ f fe*® 3nr j 

c^t^l, ^nrm, >2rff^ i 

c^y 5i^t% ntc^ ^ I 

^rsT^ift ^t?:^ ’?T5rf^c5 Vi ’ft^ ^ i 

^ ^tC9f 

^ *0?^^ I ft4t?r 

fi'^ ^ mrkv^ c?^ ^ I ^ 

^ftt^t'S *tt^?il ^it^ ^zs\ 9ttsF ®f?3r I 

(«j 58f»j 5rffe^»r «rff^ ^ «?c3t "stpRi 

^ f?i srtf5c^ ^^1 

(8) cvtfci ^51—5rr^, ^>151, '«n?rfir5i, ^ 

"0^ nc? I ^1??^ 



(«) ^ ^ 

^ 3^5 at^^c^r W'Q ^ ^®f'^>iU< I to 

^ c^itPOTtif ^’fWi W’f ^tfS^ TO ^1 

^fiRii ^ TO €rrc^ sr \ 


?t5f^3PTO^J 


*fR, C^9|1, 


ijsr^FR 

I_ 






I _ 

iiTiUn Wtmin 

Janin ^nu 

c^^9i, «rR c^ c^t^ii, 


?R 


^._ L_._ .._ _I 

'655 (?r!f^ 

I CS3W, FfcTPl, Wlw. 

I J '®*^ 

^jpiR 

_I _ 1 _ _ 

I I 1 i ■■' 1 ■ ' I " 1 

^cnpi^ 6rt^ ’Wl^lt?! C9i^«rt^ 

.I cw ^15^5?^, 13 F* 1 ST 1 , «)tr*t«T 9rt>r- 

i ' '1 (S^’*ttf?r "Wl ’^l^tf^, ’Jtf® 

1^ 5rt'% Jifiprl Bft^ ♦ittv, «rt^ 


c»N,WI»i 


. S—yiS3i %v^ rti5. ^ ^ to 

^ ^ I ^SPW ^ ^ to «itw—c^*! W 



I ^ c?f^ *rt«?i ^ ^ ^l3f'8 

I Pt^ l^tCtf^ ’^t’l'S I ^ ^ 

^»rt^ orofli inv^ »rt«rt a*rN1 ^ 'irst ^ ^5| ^rtn*! 1 * 1 '^. 

^f^<5 ntt:? I ^f3n( «rf^tt3i? ^ \ nt^ii (?i?r 

f^^1 f^^'PT'S ^ <2Wtrs^ 1 «ii^f ?cg c^^^rlai 

csi>f^?F *131 ^131, ^ ^flr 4n5tf«(^ ->131 c^itf^ *tas 

I <11^1^ clw I *1t^^ ^t?1 ^tl?5 llt5 

*ltw C*r:?3 AA ^ll1 nfca I ^5! CJiVifl^ 

c^A 'Biifl \ ^ -srtc?^ 1 ?ir^15 

^x*t—^f3, nflfl, I 3|:^ TO 5fl^ ^;»f’®f^ ^\ I 

^3| ^A‘ “Sllc^^ ^5t<t5J '^t»r I ?cai^ ^»It^tiI 1%5, ’>rtw f®5, A^ {^3 I 

»!*^n ?^si ^t?1 «rt^lc? cft^ \ 

^^jsi«»rt*n 

i I iJSf, ^t't, *11^1, ^31, ?f3l "S %f W^ t^S #<5 mA f^<t I (Write 

down the different forms of —Roots, stems, leaves, flowers, seeds 
and fruits ) 

^ I '8w, *®lt^ >^1^* ^ ^ ^ l (Say whether the 

following are stem or root .—corm, ginger, potatoes and radish). 

«I fsi«^f^'5«r3i fro? ? (TO? 

?^?fl f^irtsr '8 ?[? I (Say what part of a plant the following are 
and what their functions are ‘—The thorn of a ‘Bel', tendrils of a 
pea, onion and paddy.) 

« I »rTO ▼Sf—(’V) « ('sO to? I (Discuss the 

functions of (a) the root and (b) the fruit ) ( ^: f^; ^as*) 



^ '6 ^ •mm 

^ <smu ^^i5ft^9t*l ‘c^l’ 

I pPl w *t^ »ic^^ 

^P(\ Pnit:^ ^ ^I'a^ 

^ 5(11 ^tflpt^t ^1 ^flft^l’« 

t?1 ^^1 #1^51 *[W I <ft5( 3^C^ 5t^9( 5t^9l 

'St'® I siT51t^ ^?I Mt5TC^ «>C? '3l^t^?(, ^ 

®tfe(i c^ 5t^9r ?? ®t<?i 5t®9i >11^? <it5(c^ 

^^1 ^ti:«i c^ 5t%5( ^ ®ti^l 'srf®^ FfS^ I 
TO ^n Ft^5! »ii^? ^5f1 «1^r.«l 

'5rt®'t 5t^ 5jj^^ «iiTc^5r, ®t^c®ii TO13» -2fc^ 'srr®’f 

5t§8T^ JFpfrf^^ I 

c^ cTf(?n <£(g5 ^<Tt® ?n( cf\^ COT? ^»ir|fe® sft^ 

TOt? I (?m^ ’ffW® COT ?T?I ??C?r 5(1 I ?fft 'Q «(t?tc?? ^Sl? 

C5C? ?t5( C5lti>t^ ??f5J I ^tPR 5(tC»l C? ?t5( ntc^ ®t?K?^ 

®rt^ ?i «(t^ «rr5( ^1 p I *ff5( '8r5r^«i, :rfc»f 

mf^^i ‘im:^—t«[t?i «rt«w ?i ?t5( i c? ?t5( 

?i «lic®? <?OT nOT ®t^t?i c?tCTl ?t5( I ^rrwf® ?t5( ^g 
^fftc® TO1?, "SffsiJr TO ®frcwi fsig vil?"' C?tC?1 ?t5( 

f^g ?rfiii:® TOt?i w vn^ ?t5( ^(T?t?t 

trtC5(? OTT TOt?l ®t?rt?1 W '“TlC’tt ?rfii?i 





<ts 

am ^ni ^ ^Rs 

<(115^ sic«o ^ «wt^ c^ 1 

c»it«rar ’ajppfiii^ 5 t^kl 

c^f%i m ^Ft#?n (?R:»r i ^ ^ » 

c^ ^ ^5t?n ?w Ji?p ^ v£^lr^ c^ m 

^ ^cw^ TO 1 c^ttlii I c>i^ ft»nc^ '“Tt^n Mttsm ?w»!» ^'Q^ri 
%f5^; '«rt§-r ^tri «mi c^ ^un 

(?»t^ ^ <«rfc=^ I TOT ^tWH ^ftwfsi 

«i^ ?t^l Ji^wj 3W* I > 1 ^ »frc5^? 5t9i OT51 CTftr® ^=w!i 

3H5^9tt5T I ^^ifgr ^ 

FtCSl?^ «rttC^ C^!'e^1 ^1 tffJt ^ ^ 5t5I'Q 

^, cvTJi c^t^ 5t^«t nr' 6 ^ TO— 

<1C^ ®T?t^1 fenwt% { -KT5( ft'^l, 'Si^x ^fl vfl^? 

5t^9I ?tc® ®t®, 13 }% ?r9 I C^ft^’R TOR tr^c® 

?tc9i f5 ^1, ^'« ^1®^? f^Rt’tJf ^tTO '®(R I TO ® ®1 9^c® 
Pf^, ?pf5 «r^ ?R I ^^c«f5 ^®®5[ 1 

TO5R cTOI TOttc»i c^ m TOUI TO ®t?fl w ^ftc»r 
TO 1 ^ItCi^^ mm TO 

’Bjf® TOTO^ TO=r c^TJTl TOt^ Cif^ TO 
»R^ TOPSfl ^rac*l 'srt^® i BTl^ffl? 'il^ "flff 

^:®^r sic^ff «r^l5 ^t^!ri ^ittw «ii^ ^?[ ^ 

tTO ftc5 TO, TO5 3Pt^c*r ^nft^ 

I ^ ^ yf%*lft ^«| ^ ^*1 

^RR’c^^rr^ I ^ ^ctoi?r c<®to w^ihr 1 

TO <1^ Rw lyffilTO WTO wftTO TO f?r?1 wife ®tfTOl 







(t'b 

^ iffif ^3rt^ «rr5i 

-i ^rr^i ^rtfi irr^i’ic^ 

^ ^nnr srtf5?» ^ 

Ift^ I ;^el artft C'®^ ^fl?l ^’IC?! ^ci v«)^? ;gjef^9I sitf5?i 

®fil?11 I W ft^ll ^ 

5rc:jJ ;gief^9»ft srf^^l I ’It^ w ^ 

^t'« ^ 'Q ^U'Q^ <2tf^ ^ *ft®1 , 'Slf^ nr®t^ 

c-^it^i ^t'efSc^ ‘*rfc^ i vii^f5 <icai^ c^ fe^ 

•spitft’® ’*rrc^ 

’l^^l I « C^C^I 

^ «l^tc^ 5it«f5r 3?^ at (?f'®^l 

5a?fac^ c’ft^i c’ttwi '*i(f^?t -cR'QKi I t^tc^F irtir (3rt^*l 

^ ^c^i I TO ^sr^«n ^91 5t^^1 c^^^siiai. 

at^F OT, arn®i 5it I 

^i^«i 5^?, *1^ C9!t^^ ^^^’c?i I TO i? *rf^ 

iTOi mtc^ *ri^ I ^ w ntft^ 

^5F’C?l ^ 1 ^ I ^t5l c^9rt^ ^5? ’ft® ; 

c^ c^ K\^ *rr®i ^ ^ c^-®c«f'e ^ «itftc5i cTOt^ 

^r® ^ ^1 ^rrs^’m:^ ^<0 ^K*n sierra to, ^iw ^ »iftr 

(Node) I «ff% 3rf% cafiial ’('N ^ I <rfaf ^tc^?r 

c-sriTO ^ptfiifi jfRif TOrtf^=^ ^ ?t^ I 

^ ?5tc»i TOW 'ffi ^ I dttw Sto (8i ffej ^) ntro, 
TO CT 8[ft »1?P »lip TOf TO^ troi w TO^<1 ^ ^cn 



«(1H « «•> 

« 

^ ^ (Bract) srfor I Wt?l 

c^»it®p! ^*1:^ I CW1 ^ »t^ ^ 

^ »rg* 1 c^ irrc=?^ c«fPit^ ^ 

^*^1 ’iiTc^ I titw '^n '9?ii «rfc^ i w **rti:^ 

^f®C^l ^ »rf^pP^C9nr (Lodicule) 

(Whirl) ^rtc^ I ‘Sr ^ c^*Rr 

(Stamen) I ^ C^*tC?R (Filaments) 

^ 'Q sm ^ 5^w?i *ic{ vQ 

(Anthers) ^T^tll ’HtC^ I 8i Ji*. ftcar 

I ftc»l^- 

^c*r 1 mi^ 

v£|^*s 5t^c^tc^ situ ’Tfc^ I sfcsT 

^wt^ I 9ifef%^5f ^ c^-t^ nf^?il srra 

^?|-s 51^51 mfijfS Sl^fl^cai «ltC^ I 5T^5l '2l’*lsit^t^ 

^c^i^i si^ »tt?i ^?i5i m I ^ftsi’Ttci??! sit<?iT5 

^csi^'of^ ^ ^ic^r ^ ^ i 

'®it^“t ^ imh srtc>i i ‘Xi^^ 

^sitftji sitPi »ics(^ ’itPF^i csrt®ft?i 5tfl^ 

^U^ ^tfNl ^f5 c»r^, <t5i 's 

5rr^ I «(tc5i5 ^ ^ I 

‘5t^tft '2WtR I TO v£i^^ ^i(g?n 

n^tsi ^sTO ^(t^i (?rrn«i ^1 I "srisR ^ 

c^ih srtw <Tff%^i <irt?:^ i c^t*i c^ ^®rtsR «rt^ ^Ptot c*r^ 

^f%c^ ^rl^ TO I ^ <f? ‘Bt^i ^ ^n ^Prai 



tv 

enroll TO ^ 5t?|5l CTOITO ^itOT 

% ^tferi ^Ftirt^ ^nfen ^tr ^t% to i ^froc^ 

'e ^?rti5rtw, v£i^ ^^*itc9i «ip ^rfS^rfe*! *jtw 

1 «rR m i 

S(^ ^t^'Q ^tsrtcw^ C^t^T I cm situ 

<2jat3f ^5| Pl^ C^TWI I 

^9ft^ OT:( fsi^j TOC^a <2mi 

^'m. ^fS’ c^sR^ ft^j c«t^j I ^c5i?i sicai c^t^i'« 

s(^ sic^j fac-f^^n 5iT5i^^ 1 

^astc^i sjtfBc® 51^ I to ^fac^r ^si^sic^^ 

si^^ ^tf ^’srr^ 1 TO «(g^ nf^sjtcci Pittas I 'sisi^ii:^^ 

51^ '9 ^l^il ifRI CM ^ 3^a ^n, JfC^ '9 wra S?1 I 

9^ ^tprc5^ ^ I 

^ca sitfSc^ 

sitfS 5t<i1 Pc^ srfffi^ 

si^?i ft^ 

'5i^«?l, 'i'WB silf5?i 

’dro TO JTi I ^^ 

'fiiTO ^ aRt^^ ftc5 
srrpc^ ’JTtc^ TOapesf 
<2Ht*n 

Vi I 'iiPc’F srtftn ^TO's -mtR^t'O TO *ft^ ^atfe ^ > 



8^5R |6i3l—'S Stor ¥81 



1 


’if*™ 

*nn *1 ®^ c*i?bi *rit? *<» "iwi ’fW* SlS« 



«1|^ *f%K*l Ft^ ^ 
CT^rtCJi ^cf=?n 

«!rfc^ I 

'5K(2r (Tendril) 

I C*fRc5| 

ntftc? fifk 

»if9 nsi 

I f^% 

^'QC^ 

C^fBj f Sti¬ 
pules ) I 

3^9 3l^c^?l ^9r 

?5 I 
T^W\ ^ 

c^1 9 f5 ^ 3P91 I 

>m ym m 

C?%5 ^PTHW 





I 1 'Tt5fB ^Rs 

^rffN ^ OT^ I ms «3;^t?ri 

«rtc^ v£i55t iR? ^ ^ ^*11 «fi^ 

OT i iTm nc® I ’ttsfi 

c^ ^5ifi>c=?F wi c^t^ii c5i^^T?f ^ 






(Keel) ^?r, 

nt^?! '^Vm C^ 

<i|tC^ ^t?1- 
ft-sTc^ v|np (Wing) 
vii^’- ^C5!9 -s^m^ 

Wfl (Stand¬ 
ard) ^5!1 ^ I 

Jf»fft ^ C^-l^ I 
C?F*tC5^ W'©®f%? ®* ’’* fell—31^^ fsi 

art’^I'R ^tC^ vf)3j; ^C«^T mz^ ^t/5 %< 

»if^ 1 c’trrt^ ^ c^-i? m\^ 

Wh ‘«^f6 I ^ 

^ I c’ft^ (Tiit&i 'Q 

#tni—^t^t?i vii^p® 51^ xs(^. srt^ c’ttsi 

I c^»f^ ^rfPrai ^'C*f ^itf^csT ^ 

C’Tt^t^ C^5T^?(1 ^C?l I ^5-r 

•ii^^T^ ^ '9/5c^ ^ |[af«f9!^ 5l^?l 


88 SI* fe3|—31^^ fSl 













I 1%^^ JitfiR^'st^^ '©ft^ »£i^^*r »a^ 

ctter 3Tt^T c^“tOT •f^t’t 

^5!?j 'srtPini sri I '^i??f^ ?fc<, ’Tc^ 

*6 f?fB^ cnm? 'iwf? 'fzm 

c^“n:^^ W’t c»n:? ^’ft^i "“itf^^l 
c^r^ ^ *(c^ 1 

^1 ^Ct^n #t5l cwpfc^ *1^^, ’(tpplll ’«^tN 

3^ ^’f5 C^»t«?PT^?[1 C’tc^ WJTl 
3ptft?ri m 'Q 31^5 ^fi5^i 3mi i 

^^1 nt^i 3ic5i^ ®f3ii 'wc'^ 

-niP^t^l SJtfqg^l 3J^ 

1 

^f5 3Tt^ »rt^ f^^rtc^ ^tsi^i 1 ^tsftcsf^ 

C*tBfJ 1 C^fT^I ^I’sr I 'Q^Bl ?]t31^ ^18^ 

I f%^l 'St^l ^tf5^1 StT^W ^1 \ 




^ I «t*rt«i ^ f^*r=i ^^5l 

It? I ’©5is^«i m I 

« I ^ »il?*v ^t^ '© 3!f?t 

*t? ’f? I 

8 J *rt^ C^(^, 5|^ t^?1 

>PltWt«l 

« I ¥tC9? ®«tt? %? ^81 « *P8l 

H(n(i ?f« «*rwf? nfUiF^^ q? I 
.•I. 3rtf^art«jiii 


51^ 

3 I 

^ I «?tJi ^91 ??t«nf fe ?tr*rc^ *nt:^ 
<ii?t *ft^ «t»rKl ?tr?? ^ 

«I ^'s ??—‘n^t^ «ilti 1 

81 CTtRnf nN—nt^t? 
f^1 3^5 

«i mis? ws\ *!t?iS 

m»if? ^«i c*rt»Ft? «tt?^ m?? ?^ I 
»I miE msi «}tit? 





s- f’lfw awtra?—»RF « C*r|^ ^Itf? t 5tCfSl jppll r^»{lw t^9F 

Klsi—'srNsi« OTtnrl I «rf5i ^ fsig ^ cwtisi ^ c*rt^ «rN «wrt^i i «rtPTir* 
^ w\ I TO fipitw c¥l5t *1® *3i5j^(t« «ifiw ewrt srI i «(tw^ 
^1? fsT®! I I 

TO1 wt^r—’Ttc? ^ orfro i ^ 


5^ «wsrw 

5 1 «il!? ^ 5t^i pm JWif TO1 «rts? 5Jl 

5|^ PI ^ I (What are the timts for the 

cuhivation of Paddy and Pea ’ Describe different stages of a Paddy 
plant or a Pea plant from the germination up to their harvesting time ) 

^ I ‘<f|5{ Httsu ^ ^55l1 f^«r I (Write an 

essay on life history of ‘Paddy* or ‘JPea *) 

« I tlfsi ^1 S|^?l »rt® r^wy[ ^ ^ I (Write ^\hat 

you know of inflorescence of Paddy and Pea ) 

B I m '« ertc^t fil<f I (State the uses of Paddy aud Pea ) 

• I m Tt ^ I (Write the process of cultivation 

of Pea and Paddy) 

«. I m *tt»lt^fn t^l^1 CWTO I (Tabulate the distinction 

between Paddy and Pea.) 



’tt^, ’tt^, Sts(t^, 

|ft?l 5m » sitf^^, n^n'sfl'8 y£i^^ fffi?l Bfk:^ 

I sim, <T9, ^ 5?!^ ^tci5 OT ?rt^^, CTTfe?r 

^trlt^, trsfir:^^ Pf“^i i 

^t^fw-nc^ 's^tsi^l #>^ (The Living) ^lti?TC«f^ 

W? (The Non-hving) I Cff% ^t^'Tt^ll sj'® 

5^5 ^tc^ 5^trEp^l ntc^ ^1 \ 

5t^«t ^rm ^t^r? ^t5 ’ttsit'Q ^f%^i '^irr?i 

y\'.si^ 5rc5T^55i <jj| 3Fi:g i ^tsi^l sit??:^ ^ 

*n5!t^ "SftCf I ^ !^5f 

, '^^**(1 'srtsi^l I v£i^tc=( C^5T 

C^, f^If '21'ffe WSy IV5 5JT^, 

^f«*f I '« ^’^*1 pF ? 

ftc»m ’I’FT C«f^1 5(tC3I?(t 9|>si'«l'®^ 

^tC^;— 

i \ #t5R:^t^ ( Cell)—#tC^^ CW? ^ I 

(Nutrition)—»Tt?rt a?*t ^finti 5|l!:^ m. am ?*! i 
«! ^(Growth)—»pn’lf^tnt'W«t«IC'T?t|ft??I 
. « I ( Respiration)—tt>I 4)^ «?'!« 'STt’T ^(3 I' 





^ I (Secretion)— TOT I 

^ I ^«TtCT^ ( Locomotion )—»f5^^ =11%^ ^ ^ 

^rer^ 9i^?i <Tfni I 

I «lf5s* (Response to stimuli)—*6 

(Adaptability to environments.) 
I 

b- I { Propagation >—^TCiB I 

3> I ?r5J ( Death )—^W8t?t I 

•srtfN ^ c^ 

«rtfh c^ ^^1 '^1 *1^ 1 'STtfl^ c4t^ 

v£i^t c^ ^t5?i -2rf% c*f^ 

cw? ^fS=i • 

v£)tt?(tc^i ^ 1 ?f»f 

v£|X[^ C5t^ C^^5l 

^9|5?1 C^fPrC^ 

^ I C^^I ^W, 5Ft«, Vf)^^ ^ 

^t^l, 3IC«(T ^ I 5t5l 

-5tt^|5^ ’Tf^QpI ^ ^nm ^ I TO1- 

^ Pf^FM 

, pp^ 5tal ’ftCS'Sl 'iPR ^ 

nt<=iPT I mt^ 'Q rt5tflp sjt^ ^iW'Q ‘iPR 9(t<^ c^^n i 

vnt^ »p{^ «r<(t^ ^5c*r Pre^ 

^ '©Pr Pim ^Ptl ctPr I ^St^tOT aro 



#1? « SPF*! 




siwr ’Tf^ ?ii :— 


«tt^ 

j I I 

^ I ^ «lt^?r1 »r^a I 


I 

81 ^rtm Wptt ’*rft? ^'s 

•rftani 'ai<t^ ^^15*1 I 

«I Tt^ ^15 ^8rt5{ a(^ ?ifn '8 

^ca I (^ ^1 ^) 

*1 »rah ^rtit 

^ I , 

*41 "ifta =rtfk^ »tti:? « 

b-1 nfes '«i1rf I ^ptto 

c^ nta» F5*ntc^ 

?w1 ^lac'® ♦ftca I 

» I ntcs I 

^ • I ^csi« *1% 5rtu»? 

ISfala^ ^ I 


I ^f%w 

I i I OT? ■Sins® I 

I ^ I ew, jtHS « f^rtfen -2t*rt^ 

’ ^iil triw <31? 

^1 

«I ^rr»f c»f^«fi 81^ ^ *1% ?iat 

i ^5t<3ft»n3rt^ i 

I 8 I 55FCT I 

t 

! «I ^ ^ I 

, * I ^ I 

I 

i 1 ^ !itf^ ’itca—^<5 ^ 

I asfat^s sTl acfe, cfi? 

CFt^ 6art^8T anise's 

*ftCTI 

! b^ I Jlicaw^ »ff%' ^fC5 I 518^^ 8ra1 
I ^ ?t5l C?PJ ’FTtU I 

I -^Cil I 

• a I ??»r asfac<5 'ttc? 1 

I 

I i* I "artos *It?I Sft I 

I *Wt^ ’tt'9?1 ^ ) 


i>i TjT'srtrfi 


1 I ^ 'srKag j 


fiTtf^^*! CTO ’rt§'6 i 

■^p^1, ^51 «r?f^ ^1 v£i?pa5 



8 


'srtcsitwi ^ *rf^ 

5^ 'S ^ ^frS^ ^VB spf^’STC^— 

a\ i 

ftFf?I 

?Iflf«| sfii^ 7^?psi s^Cig Pl^T*r ^?1 ^ I 

aitydt|< sjc^fj ^'^fil «Ts^e| <^^^1 eTf« «SJTfTO^ 

^*1 ^^^1 iSSt^ ^ I '®rr^Tll 

^«i 'Sft^ ^ 'Slt^ 

ws sic«<T mm it 3R =^1l 

,2|«fT^t I 

^ C»I^ f|JTtW I CTt^ . ^1 ’TW m « 

f^nitjl*! ^C?l, ^C?J 'Q ^•*t^f^ ^C5? , ’*IWC4 

mm] “^w, Ji?i?jw*(t *ffF '®r(:f i 

<5f^ aWiWI 

i I ^<R?RI PP ’TW ’ sWI'Sfff!?! ^MlWl ^ I (What are 
the signs of life ? Give an account of those signs.) 

^ I ^ ^ *ttt?T 15 f ? # nrti ^ C^ ^ (Have the 

plants life ? How can it be proved ’) 

«I 4ri^ « ^«ff f^ ’Tt^ « ^ ^nw <^ ^ •iliMtH 

f9lf^ 0f^« I (Distinguish between a plant and a living being.) 

8 I 1^ « 8|0??( fi\ ^ ? (What are the character¬ 

istics which distinguish between the living from the non-living ?) 

(^: >»«• ) 



’srtc^, « 

’®(T^t-r ^ ^ 315^11 

c^ ^ ^^us "sjtst?! 

^6 5i«ft^ v£i;5 c?( '^t^tcjf^ «rr^»n 

^^1 5^11 'ii^ m ^ws c^ 

'«l>l?^J ft^t^CTif^l ^ «ft%, sift?, ftp?, 

?t^ ^^nfte c^?fti I src^^pfS? ^fti5? si'Q^ii ?t5^? 

I fk-% ca£|% ft( »T? c^t? ft? c?ts[ cat%? ^1 

ftf? ?jftc^ ?tftic^ sn^'S ?1 i???T ?^ir$ ^?tc?? 

ftf ?}t?®n ^f?i:'« nt?1 ?[? I 

?t^?, fti’s?, ?m, -n^p, fti^5i, ^t’f, ?Tt« '9 ?T^— 

vf)^ ??p?l f|?c?c? ?ti5 C*fftfC^ ^t^l , Sl^tnf^, ftf^ftl=?1, 
c?fttft, c^c^i, cf't^, -tt^^ vfl?’s ftif^^ 'STff^ ftc?? c^fi:? ^t'B 

Jift I ’nftc?? ?tc^? ?c?T fttii^tt'51 ?i 

v£|?t -STTO 1 ?t?? ?^?1 ^trc? ; 

c?M? v«)^ c?^?c©? ?tc?y I ftp^ v£i^ OT?'© 

?1^ ?C? , vf|5FiiCflf ^^tc? 'Slt^?! ?t® ft?l I 

c??R©ftiftf^ fiTfft^®! ^ c*f? nftisrn:? 

??< ?? 1 

• ftr^fttfil -si'ff^ c?f^, fti??, ?m 



f55r, “tf5T, R 5 

v£i^? «rf 1% ^tc^? OT’ffe ^fiic»i cw^i ^ c«f? 

OTJ!'® I C^ >1^91 CWf'® CWff'iit (Vertebrata) 

^511 ^51 I ^^t?l v£it *lt^t^ ^tK ??r5 ^t^- 

’tC^R I 5(t??c^?I ^ 21^]^, 

«rt%CT^ *n ^ <21^ 5?c^» 5^"**f»r ^ 

<s^fk ^ ?i ^1, mc?i^ c*r^, 

Tt«?'Q i ^51 «rt% ^ ^^’ai 

5f%C^ ^R1 ^|C9I ^1 ^^lCSf5iI ^fsi^II 5ICR 

I f^^9r, ?im, Pf?3^ (srffe c*f^ ^ 

C^R ^Pf?l ^ f^1 C?PC9T I s£Si%ZS\ <»f1 f^Ilt 

\ 

^f?^1 I <2rff^ 

■»* 

’TRCSR 5ff5 ^ fiRl ^f%r3 ftc»imn I fk% 

Jitc’R 'ii^n ’n c*f^i ^ 1 1 

5^-^*f ^srRt^^ 5^^ irfsiw ’ti ctRc^ ^T'eni 
^ 5^1 ^cfe, 9rr^ 

f ^rtc^ ^ ’ll f%f^ 5?t^ I Pp^ 

'srtC^ C^ ^1 ^ %l I 'SR^ 

^ ^ TOT I ‘sn^’TRiR ^Pm (?fft?tf^ 

CfU C^R C^t=? %*t^ 'SIW C^R 'iisp 

C^^’f ^R’TRlft'® CT^Jf'Sl <£rt%»f^ ^ <2rffe ^ap C^sr^l^ 

«f^tn ’TR » ^Rf sri?C^ ^ nt’^ ^c<{l I 

«rt^i:^ C915I ftut'Q ^R? ^ i ^ ^9i 

OT^f'Sl «nSN c»f? ^ <2i«(R ^’T mcjs, '»- 



caif% 


I ♦n, ^t5(i, c^^ 

*lt<ri ^t% ^t^'Q 5511 JTI I CM^, ^t=T> 

^Jlft lil^^ c<1%, f%, <11, C91^ I ^ CT^FSTQ 

i«tt^ ^ ^1 <^T51 -2t^^ I v£i^ <^51^ 

«?ItC^ ^>1 I ^5^t?(1 

^ I <11 ^ C31^ ^ <21^^ I 

«t*lT^ 31^ C^ ^t^t'S ^^?P'Sf?l 91^1 5tC'5^ 

^t3i I ^nn c3[ ^ 3pt%5C6 

^t^l I t^1 Wm 

c^\i^t^ I 

C^ 5pf?f St1%?( C31^'9 ( Ill vertebra ta ) 

<2rr% ^ I ‘2it%'8 c^3r^ ^■nm'ii <2(t%« 

c^srft «(^tOT I ^ <211%^^ ^t^s 

^^1 5 ?^ I 

C3i?pw'§[ 'S(t^f^‘nc?F, 3(15, ^^^< 1 , < 11 ^, 5^tf -o 3itf^ 21^ caste 
^?il I 3rtc5^ 3i^c^ f^I 

f^l ^z^ I 3ii:*a * 1 ^, ^T’m, 2i^f% ^ 

^Tf^ Pt^^s <3jt?[t® I 2r^ 

<lft3(tCS <1t'«^1 511 3rt^C^ C^^^3lt3i <71^ ^ ^t^?l1 'sttsitCT?^ 

^tfte <itu I "STR^l 2rf%?[ %% 31?^? <i[tf% I 5^»*iFf 

^^51 ^h'\ ^c<r, 

«lt% ^vm Pl^ftatlTP TO’ffsi ^TtK =11 I <71 2Jt% TO’Ttsi 
^?lt^1 TOWft (Mammal) ^ 

^ I' 7(\^ ^ntft <2(1% 1 



V 




’»rarr9 «rt% ^sfR^ ’it^^ ^ i 

^ ^ i ^ «rt^^ ^ I ^ c^ 

5p?»T «rt%^ ^ ^ I ^^ki i 

^<Tf?[ ^ ^f^TTi ^ 1 

^grntfi 'fift^hr ^^*1 <2tt^ csf^l 

(Carnivorous) 'Q fil^ltf^^ ( Vegetarian ) I -sTt^ 

^tc??r wmtws ^:^Vy 

c^t^ c^t§, ^ -nf^; 

CTf 'simTf^ 1^ 4^’ I ^ JR , 

^^5^^ «JtC^ <21^51 I ^?tCPf?I 

it*p*tf^ v<i^? 3awl%5 ^?iT?f i2ft%»f^ ^cw I 

^g)^5t '^^'nc«t^ v£i?t cffip 2{«iT^ w,'^^^] srff^c^^ 

2f«ft^?i ^ I 

csi^F^f'S) m 'Sftsii '^rfc^ » 

pp^ <2Jt%?^ C^SI^I ^rt*6^fr5 5t?l I 

vilW 'Q ^W^pST'^ ’f^t^^SFCsi (Phyla) 

'St^tCSf^ 31^C^ Wl I 

<k--C«lt^fWt^l (Protozoa) ^1 ^Tt^SJtft S—^^ 
fiitPr^*! c^ (Cell) Prftfe 1 '¥ar c^ ^<3^?)^ tot 

c^^i ?N 5^11 srw ^1 'si^ «rf%ii CTO <^it^ 
t?rr?ii c^5t I ^Ttfsr^ sim c2itc%TOrw ^arwn^ 

simsifiRri c^rt^r i 



^ I ^ ^ Ticn 

w\^m I c^tTO »itftCTT m, -fiTff^ 

^fwi «rrc5? I «rr%?i cw? 

aRsj «rt% I «ii^*r ^f% 

I 

^fiCT?rl (Porifera) ^ feft^l S— 

5tc^ nft^Tc*) ^Pi TOJI c^fRrc^ 

^fef ^ i *^59 «2rt^^ c*r^^c»w 

5t^i tsit^ I cwc^ ^srtc^ i 

^ cEit ft^i <ii?«f TO '^vm ’i?t<'Q 
c^fn 1 c*r? 3if^^ 1 

n^—froii^fetC^fel ( Ccelenterata ) ^ v<i^«r|# <?lftl ?— 
^515^ «11% v£l?H t^tOT C^35'9 I C^rC^ 

Tqt^5 W< 

I ^ (Tentacle) I »13p^ 

^T3F5i«i I (Hydra), C^f^I-mi^ (Jelly-fish), 

( Sea anemone ) fiTf -21^ 

Off^T^*!^ I <21^ ftC’t^ f^-Rl '9ft?It^ I 

?rrt#W»lfi^C^—( Platyhelminthes ) ^1 
—C3f? ^fTt^i I vi»^? *!'» 

^t^l «rtal *«rtc=9f tpf^ 

(Liver Fluke) m I ^1 ^fk^W I 

^5|*3^ ^( Nemaliiel-minthes ) 

srt^ ?i «rfitai’9 cifc? to \ ^ 

TO15c^ ^ir^ 



'Q '*rrc^ I c»rc^ ^srt^‘i‘ 

^ ^ I c^ St « I 






^i(?!2 


isj- f5ai_cfirtt^c9ft!il^"»t8r'«5rht? 

^ ^(Annelida) ^ iTfSI ?— 

OT’f c«f^t?i cif^ 

c^fPfc^ c^it^n, 

(HT^ ^5^^ ( Cuticle ) 

^srl:^ I c^c5i 

cS't^ «rff^ St^ 'ii^ 

I ^rWl'Q 

’ttt^ f^\ 

( Chceta ) 'srtC? I ^51 ^ *R ffeai--^ m « 

*t4—<«^ti|wt5f»l'-t>i ( Eohinodermata) 


oo 




^ ^ v£)^^ 3Tr?ri OT I ^tc^ 

w:m i^rffeffj ^finn i ^?ri 

^ I ^t^l Slt^ (Star fish) v£|^'s tfut^ '^'hJl sTf^ I 

Sl-^^ c^w 'sju^ I 4rr^ i 

T5i^ ^rc^Ctc’tW ( Arthropoda ) »lf<i*tw:— 



f^—^GRrig Jrfw -art^ 


C*fC^ C^V^ C^t^l ^1 1 C^C^1, 

21^ <glt% 

I C^ 

'src’W^^ v£i?pf5 

8si? fgar—c^wi ^ 'i)^^ C^i?- 

5pjtC?C«t^ ^ I cJtcfe^ 

<T(^^ Uppcndage) 1 

'ii^ w\^ «rt^^ I Cff5 

"5tfS^ c^ ^rwtsrrfir ^tfM ^ ^’c^f ^t?ri ntc^ i 

«rrci I 

5^^ 9f^—Hirt^ ( Mollufica) ^ 

I c*^ p ^mw*i '»rr^ <«fK^ , 



'e ^<rffs[c^ 

I ’^t^ m% 'STff^ 

fwi «tt%? ^ <*rrc¥ I 

CTO9 ^sTt^^i p ^1 

•V. ffea-Tt^ ^ ^ ^ 

^ wf9 ^srw^ c^ c^ ^ ftflf I -rtTi^, ^fN. 

«r^ vat I 

W^ ’f^—( Chordata ) CiRP?^ s—t«5tt -sTt^OT W 

C5!l^ I 3ftc^ t^5r? vfit c^ 

t^tc^f^ « 3ff^ ’Sltc^ I t?lc*f^ ^«111 ^C^"t I 

cal% va^ <21^^ c^f'Q^l I 

2lt% 


'siOT^fv^l C3l’p*f'5[ 

1 I ' I ' I ' 1 ““ r 

«n^ta1 •I'sf^ «rt^ r!!:^ 5 Ri18 ^ ^ 



»(CTwSt 

i 1 c*w?«5n^ 

^1 malinfa «ilt5. ^stalwa c*it^ 
f?c^ srt« I 

«I iFilf^tJf \kfS ^9 

8 1 «ii?rcafa6^!rt^,at^tOTa5Tj«^ 

< I TOwa OT «itcf ^^tc«ra ^ 
f^ ^VS 


C*RW^ 

51 CTwa 

^ I Jiattsia ^ '*iici 

f?w 

'&! ^ ’®'?Wt ’’itJf 

^irWa aia^l’Bite? 

81 ^ ^ I 

11 JR'C^w OT ^ ^ c»|t3fa fixv 



caj% >«• 

GTlCflRl «lt^, ffiJ, ^ *1^ 5BP, «tff« 5fl « ^ C«3R^ 

«it^ I fitTOiv ^N*i «i^ 1^» 

«tt^fiww ^ *ic^ ^ I 

«}«*ft*ri 

i I >2111^-5^1^ f^rt^ CSI^l^ ^*11 I (Write down general classi¬ 
fication of the living) 

^ I >2r(f^ nt<^ fSp ? (What are the peculia¬ 

rities of the following phyla—Coelenterata and Annelida ) 

'a I CWif^t 1 (Compare vertebrata with 

invertebrata) 





C%51 »tt J¥ ®®Jifi!<f H ^1 

•ijjR ^ ’Itt I $?1W^ WC?^ W ’flfS?! f^c»t ^51 

^15 I srtfN ftl5 ^51 I 'sit?W 'siCT^'l ^ ^1 

3itf6? '^>1—"sit^ srtft^ fj(t5 5rl? I 
ftwa 'STtratt^ ^-Rl '®rtw J11 I C^l 'srf« 'll* '£11% 
>ii^t w’lc® ^1 BC5II t?Ri srtliS« 

»tl^l ’tie'll 'dtc’F I ?Kn 5|Ri ^ cff^ 

3il|B?l ^ 5ff®?I SI^ I Kf% CTtI sittlR 

nRI ^ c’RTw sitf5c® c#t5l rtcI I c^rei ftre w 

srtfSc^ c^ 'SRtra i otcst 

fitR-n ’Itc^ %’1=f ra mtJt =FR I C^51 Pitt? £tt% >4^? 
^fWR !It^ ’Ut® '^Rw -sw Pf 

f»t%Pl^1 'S *t^«f ^tPR *13? I =?P(«f1 ’TltRI C^ <11^ 

«itiR' I t5Rl ifWR'rs f®9ri snfSc's 'itftra i ’RRtn 

^imi %i^Ri >4^'^?R1’rriSn fj|t5 (R’lftsi ^f«i^ ^«fi 

JllfS 'Sft:? (TRIP! ^fjRI 5iR I t^tPR 511^ W srriBra CT ^ 

^ 'Sri 5? hi I £i«K5t HifN %n^ ^rtf^R^i ?? 
*R« 1HC6 HtfHm 1R ^’R ^>(1’R Slf^1 f%«f1 Hlf6P5 hr ^I 
f%wl Htfe HI ♦ntw *Tt6 ^ fJW'S HtfHH) HR I C#t5R "^4 
•If^! ^ I (RlHHiC*! HtR Htf%C»l^ ^?1 





i4 




1 f^Ptg ^tc^ii <ifw55rf%?ri 

^ci I a^^c^rfani^ i TffBu fes *»nc^ 

^5ti;ifir ^’T f&9i ^1 

^ ^ i C#wt ( M^if OC9) 

ft!rl ^ ^1 

«{c^t5fs^sr^ ^?i1 <nti:^ I 
^^1^ C^5t5T 
^ I 1 ^C5it 
cw? ^^1 m ^t?i 

I CVfC??^ ^tfw 

fkw:^ ^ 

^j^cBscw^ ^^csrft 

csif^c^c^ P^C^ ??’•( 
fed (?I^ f^Ol ^?:?I pP^’Spei 

^^T^?I1 ^tP(C^ ^ 15lf^^1 ^£|^f5 

( Bisecting tray ) 

ftii fei csrtPT <f^?n f?tc^ »i^i 
^Pl?n ??TptC« ??(jl ’li:^ ffeai-cw^ 

fe^?i m^ ^tfei ft?i ^Tf^tt^ ^tftin ‘ir 

fe^ fe ^f®?l <2|»ltft^ ^fel ?ltfe^ ^ I 
TO C#C51 I C^’ffCI^ f^3fR 

Cg'fe^ ^K\ I ^feOT CBfCn ^tsfl CfC51 nt'Sfl ^5 I f^^ 










^t^l ^t^lx:^ ^11 ^Pp*i f? ^ 

5tfil *Tt5 ?N nt'Q^ ^ I 

'Sl'WW^ Ci?C*l? (Pherptima) C^CTJt ^6511 ^1 

^ I 

^:—C^lTO^ c^f. 

C$C5t^ C*f^ *1^ ?^C^ 

cni^ 5^1 m 1 ^ 

i'afg vfjiRj ^ 7 ^^ 

5«^1 ^rt^i ?Ffe6«Tt^ (Cli- 

telluni) ( 

s|C^ 57J I .v}^s( 

PtQ C^CSt^ 

^i*t Prostomium ) I '9C^ siW C^ 

C#C5t^ 

’fHi 

f^<F Pfd^ 

\ C^IC^ ^ 

( Bnstle.) ^spfC^? f^fel ?It 

(Chaeta ^1 seta) I 'Sf^ 

^ C'm 'si^ftC'^ I 

•» f%« c5tc^ cw<n 

^ 5i*v Hm—c4wt^ jp?5 ^rni =r! I ^ f^fet?i 

( Ohaetapoda ) i 




^51 >lt5^tc^l c«r^^«i wi fe 

^?tcw^ •2rrfl?i FfR ^rt^'s i (Outicio), 



\r ftai—C^t^ 


nc^ (Skinj, 153? 'Q 

(('a'lomic oi)itK('lliuni) 1 TO cif%’'11 

C^frtlWfefl ( Alimrntary canal ):—tJJI 

(Coelom) I a «rrft?i ^tin oqt -n^ ^15 

( Septa ) ^C9I 1 '®l^?[si'r5! C^%l ^sr[t5 I 

^ ftui ^itfSsiwc^ «rc^ 

(Pharynx) I ^t?t?l (CEsophagus) I ^CTOF^tTO 

fwi^ W ( Gizzard ) i cj|^ 




’rtS^ • ^ ‘ 

<1C^ ^'*t 'sraf (Intestine ) 1 

s » 

f *tm.( Aims) I 

»J ®I^t«lf^ 

^ ^C«(T W- 

^ ^tC5 I 's 1^f5?( ^'\^ 

ife<WrtOTr«T (Typhlosol) I 
f5’t':9it?:^t^ T^% '^it'f^- 

^ enf^c^ i 

1§? fSnc^lc^^ 

g; ’«it^ c-rr^*! \ 

% 


3^^\ fi«a—cW?i ^ 


C^C5t^ ’•ttJfl , 

l5 ^^^t‘*r fJT^rsrr^ ( Plasma ) 
fe5rn:Jttf^ ( Hoemoglobm ) 
(B 9itc^ 1 ^C'^Ri 

^ 4 'Si# ^ ’^wT 

^ (Heart) I W 

^ ^ 

ft I 





I ^n 

Ppf ’ft^ I c^cBl 1m\ Fl^tt^i \ 

3i«Pt5i^ 5it# ^f^#a5 ^ (M^ 

'Sftc^ 1 ^ c’tcN I 

3icyt5si >8 fitJ|t?«i ^ i 


^^1, c^t^r?! 'e c’f^ 'ii^ i 

Ntcw^ sft’ti c'nt^t^t^^, ^*s3c^^ v£i^ c^t'5l (Antonna) I 

^fRi ■sRi ’1R »f«t fsfsRi »I? I ^?R »ttC*l^ 

( Compound ej(‘ ) I ([^t^ ’tl ^1 

I ^ C^tT5j «tf^1 ( Wing ) 

C^'N ^8 C^i^1 C?t^ I ^ C^MfN f^C5 C^t^ C®t'5l ^tC^ I 

c^ 5rrsrt^®f^ c*Tf^ i «if^ i 

^ 'Stc^ I , 

c^? ^c?r‘-“5rt?rt^ 

i%si ^jt^l ^tf^l 51^— 

^firai m 1 -^it^ ’Ti^c^ c^ nn 

f^^l P(^f^5Fl CJff^5 I C^F^ISl «tC5^ 

^f%c® ntc^ ^1 m. »n5 *i^ 

c^U sa^i^ I ^T^ c^tTO’t 



o 




mfil ^Pmi *?tQ f?»}^5f ftui ^c^— 

^fii ^ i 

»R cFfc^ 5^11 T^% 

( Loboi>e*lta ) ^tC^l 'il^ mU Pf^p!^Fl “1^ 1 

Pf^Pl^t'Qpi rifpl t?t^1 ^t«(t?I«[^ f^CB I 

^ ^t5T55pI>6 <irrc^ I ^tc^ ^tfi 

^rf% ^C?l C^ll ^T.!,' ■^17\ I C^t^t<3 

5ltf5 CWpCSff fn^p!^1 I 

^2ft^ f^si C^t^?l1 ^t^l I 

nr^tc^ j??:^ i 

MPt^i I ^?j'fctT?i *T< ^5ics I ‘^ti Pf^Pi^i, 

■^td, -ntc^^ ^c<i I 

Pf-%fij^t^ f^sr«f S ^itTTi I -iit ftsi 

'2^’^lC5^ ^'^ I 5itf ‘c^tr^’ 

^?r! !fir! I 

<2Jt^ ’^<t9f ^1 51WT ^tc^ I ^t^?i«i r.sf3^-:^ 

irtpFUl OT5JI p5^ ^tfcil « rtf(«f Pl^^l 

5^ i ^ '9 pf^Pi^r^i ^tiil »^itc^— 

; Pf^ atR^C»f?r =lt^. J^1 I 

Pf^Pl^Pl 3i;itC®f f%af 5l^t^ Pf^Pl^l, ^JiP^r, ft 3!rft^ 1 

<«ITC^ I 4I>!^ 

^ «r9?^ 5(11 ^t% P(^f%^T^ 

cw^ fn^P(^ i?^c^ ^^5 ^ I Pt^pT=?Fi =^t'^, fk-% t5t?(i 





I ^ ^tftc^ ^Tfnr 5111 

?tv«i ^Pi’al ®9r I 



^^^\ fpaj—f^T3R 

v^5rtrsift^f5 'ii^ f^^f%^i cm w?;«i^ 

-tf%5 Sfg ^t^tCSt^T 

c’fc^ ^fm 

f%^^5( 15 ^ ^rji^ ^tR^n 

^ I ^5(^ ^Sl^ f?fC5(5 fi5( ^tft^ ^t^l 1 fess 

^f5 ^*15“ ^Rrc^cs^ I 

k 

^ 1 













^tf^?il m 1 ^C5i?i fti, c^itHtfl ^1 
^'vsr? ^rc?i I 'sraf g \ iz ^ 

"srtC^, ^ ®tC5F^ ft# 

#^C5i v£i?p ^taR^t 

^?i Vila's ^tcn #t^^l irtft^l I ^t3?H:’? 

C# ^ C^P^R ^t^ll 1 

Fti:^ ^t^'R CTWft I 

I I cat^ 1 

'Sitf ' 

5tC^ v£,^ft^t3f ^ ^tft I "SIR Sltft 

#?I1 «ilc^ I ^t^l, 

‘^t% sitf^» ^ ‘^sifRtf^’ ( Qnecii ) ^^Tl I » 



i^sTs ftai—^*T, ^ '8 ^ dWtl 
5tC^? ftsf I ‘H^ 

2^1, >fiP I <lpT?rlft <*111^ , ^tTSft 

^ ^ft?l 9ltc^ I sn^ I C#St 

'^tSl I viit ^ ^tf|«ftc^ ^rtft* ^911 ^ I 

^1 ^t®t?( ’Ttft ’^tc^ 1 



5rtftp9tcT 'e ?[t?i5i v£i?i? 'sitfnc^ 

i?5i 5t^ ^■spt^ c^h 1 

?PtC3f I ^^1 Ffc^^ ‘51^ ^1 ^p! 5(tft’ ( Woi’koi*) I 

^T^1 I 

^t8|t=«l 1 ^f5 ^f^3R 

^ I ^'\A\ ^ 

5?c^ I ^t?t?n ^itft I ^'\^^ ^ ^\fk 

'^pT 5(t1% l^K , ^1^1 1 

^^t^Pl vil^t ^?[ ^ ^-5 I 

C^t^tQ ^fpc^ C^ ?F^1 ^tp^ 

5t^ ^p5ii I c’EifS c^ r^fi^ 

^Pt^l'QpC^F JltPul C^C^ I vi)<^J 3^s^p ?ppc^ ^Tfc?[ m 1 

>151? fc^f? c?^ fpRtpC?? 9ItpT?1 ?t? I ?C? 
^tPr?1 c?^'6?^‘it^ar ?t^p?l ^T?t? ^^?t? ^P?l I 



io spv ftai-csil^tfp? 

?iy5l ^tft^ ^t5gtp«tc^ cf^ cw? I f,P?tpc5f^ c’fcfe? 
2?^ c?t^r ?tp? ^?, c>p csrf5i P?i ^t??t?i b5?t? ^c? i 5tc^^ 


^8 




I ^ ^%^ 1 

'?N ^tc^ 1 

5tc^ «(tff ^511^ ^1. 5tR^ ^f'm\ 



?it?( I ^ ^f% ?itf% 

w 

5C^ C^W'Q Rt^i 

6t^ 

I 

R[»^-“51’«^, ^ 

c^rPrai 

( Jjabia ) 1 

^*11 ^c? I csiR^^ 


58 3{i fBai_d\srtfl^ c>^ 3»t^ ^Ifg ij^tf% (Com- 

pouiitl eye) I ^ 

5r^iip?i (iipt I «rw.cn '«rtsrf"t9, f^®f3[ £(^f^ 

Ren C«!^ I 


5HI 

5^ car^^ si»ti c^?Rfr® ^t^5i ?ii^—wtc^rtwRpi (Ano- 
l>hcles ) ■8 (Culex ■) I urtpifiws 




i «rts(Tc^ni 

5iTtc5if^?ri ^ 1 

^tcsT I ^i»n c^tsT f:?it%^ 

?f'*t5? 5ti^*j 1 

c.^ fts?iiworc^ vitc^ I 

c^pt^^rt^ '^^it? ’ll 

^TpfC^ ^sni 31^ ^T3p5(*l ’ttftc^ I 

^91 ca|% sr*ri ^tc^ i , 

'9'^5 ^^tc>5f I TO 5tft ntc*? 

fwl CT9 £tt^ 8*" C^t*! Wt®l 

^9T^1 ^<71 I 

^1 sf^sif^^t^ 51^ 5(-tT^ CW9'^ 

'Q I ^tC^ 'iJ^fS aft 

I l9tC*f^ W. 5^ ’ljB?tf^, ^ 

r.^t^1’ll I ^9tf:«f^sfc^d ^r&-<j 

^tc^ I ft’lv^ f.atJf ^C?Ig .-gfC^ff ^ I 

I ^i>icfr? ff?“fR <1^^ 5i»rt?i 
c^sfi csf^ii 5jt?i I f^% llitf^ ^i%»(?i ^^Pf’it^ I 
«^tPFc^ 1 c^ ’ftt^ c»i^tc5( ft-spn^ 

5t5 =11 I ^1=111 WC?! 

«3r I C^ C^^5I ^ ^91 =1C9 ; 

•ii^ c^ =rtf5i^fic«f ^^c*tw ^Ri?i ‘'j=r?itii 

I ^rfCSltC^PRlCTf?! =lTtl7fRl?l C^fC^R 

srr^i^in;? «Jm »rr^ i 

to 

* ^91 ^T^^*R9^(71^ ^5?rr5^ C^fRtC^’ft^^l I ^9tClf^ 



w ^rj{ ^ I €f’irt'6 



i«5l'v t^ai— 

r^^T^^T5i ^rm I t?ti:^f?i ^ 

( Autonna I *' 









f^'ESfSR— 





^ # 




'S(T'®5RI^T^ ^tfiic^ I 5I'*It^ ^51 

<tC3i^ ftci 'i^^’ic^r »2t>R { 

f^5il v£)^ f^7\ ^c?I ( Laiva ) ’[fiicf^ 1 

vfl^ ^^T> cffpRrt'Q C2t% f^n1?i«i ?it?[ I ^itcjrfc^f^cj^^ 
'=$TOc*( >1^^ 

ftiprc»r fk^ ^f^?l ^5!t^?ii I 

v£i^f$ (Aii'-tubc'' '5 <ittc^ I 

TOT TOT %1 '^t\5tf*t 1 ^£lt 

<3 '2fc?t^5i 51^ tpi^i ^r’si, 

I C^tc^ ^£|^ ^*^11 c^^l 

^IW I oq^ ^t'T ^ 

^l%T11 C^'StTl I ^tt^ 1 

?1 ^ ^*1«P f^;q 51-ti C^^t^Tc:? f®5[ 

*^tr5 I i£|^*n To ^t?1 I fill i 

SI ^ I C^ <2tt5I C®1T5I^?I 'Q ^®itf 5J^^ '6 ^ 

’f^T^?! (gff^ "®(>f ?Ff||Trj «|tC^ I S(»t^- 

ft’fe i ^ thrift ^TtCJTtf^1%»T 'ij^* :j^ I 

TO C^WTf^lJ? C’^ 3F[5 9\i^ ^*\\ 

’Itffec^ ’fK^ ^1 I 

^^tnRs <si^H I c^iNc^ cto ’Tsc^r 

TOT «rt% ^rt^ 5C5| 1 ^Ci? TOT C^ 

. ^f^t^f^'e TO i 



:?b- 




c^tsi c^9n ^finrt c^u 

^ I ^tcai ^ ^ (Moth) 

^t5t?ii Rot c^9it^ ?tff^ ^“Wn 3l«rt»rf^ 

( Buttc'i-fly ) I ^gW’tRst , pp« C#rC»T 

%2? ^f^?il 3IC5T y? I c^rf^c^ 'e I 

n^c^i?! ^ f^^ =^t^T ^ 

CJf^tU I 

c*f^5 f^=lf5 'St^, 51^^, Q ^if?[ I 
>I|^ c^t^l^STeT-n C^*t^ I ^lmk 

srt^C^ t^t^i ^t3R^ 1 ’ftcn ^tftp , Pfd ^ 

c^m ^1, c^t^l cFf^ I C5t^®f5i c^c^n fnuf ^ 

^\^U fe^ I CWt^1 

5^ I CTO I 

v£i^j»c«f f^si 



^UU 

I "S^ftc^ if»f 

ft SI I 

^ ^mrnsi fk^ c^t»n 

C^CSl I '® m C’Tt^ 


i'&sR fwr—«f®t*)f^^ f5?l f«fl 

I 'il^ 5Tft^t5^ (jmf\ WT’t 

CTOil Stfilfro ^%| ^51^ ^ I (71 

W ftf <lt^ SI1, ’©l^ ( Cocoon ) I 'ilt ^ ??'- 



(Piipu) I «fi^ ^1% 

^rt^ 1 « ^1 c*ft^1 '«ft 'sffi 

c=f'R ^s% srrl I 

c^TJR =rtt 

^^T?I1 I 

’©ft C^»f5J, ^f© t^jtfif ^51 

^tC5 ; ppl 51OT ©ft 

cW ^t9?il ^fn ^2rff^ 

C5»ts? c£iwf^? 5T^ I ^tts^l 

t^t^i ©ft^ ^iMi >i*r^ c^? 

:^f^?ii -stTc^i ’itc^ 1 5r? 

'*tt5 51WT 'iit ©ft ws ‘i)^? i£)^ 

^^^ft ©ft 5^?:^ 51 f^ ^5 «r^ 

I v£|t ©ft ©ft 

^tft^l ^t% 3fTl , C=^*t5f *11^1 #1^1 C^»f5( 



i^*R ftsi— 

51%1 ©ft ©tc^ ©ft^ ^ m 5tf^^1 






f%5j I i2f^t? c^*t*r 5t^ I 





fe v<i^ vi)^ fesi 3f5 amu 

1 ?if^5? ftutrtf^t f^m 

^\fk^ I 


^rt^«prl 

^t^'®>rf?i 2^31 25 ^ 

^f^^r?j 'Sf^ sit^rw ^’25 5rtf^?ii ^u 1 >513191 

>5|^’ivr 1 '»'« ( Antenna ) ^1 W s^tt , f%^ ^^<Sf 

5TRift «i^j2T c?«ri ^ I t2rtc*n( 

I c»n:^^ «r^«p ?rt^»rr^f 

»f3 I *f?l9^ fw5t«fhr 

c^«i I 

^«tf^ (mi ^ ^^ft^*! 5151 

c^r:^ ^>0 I 3R1^, 



<11 I 

'Sfc^j^p ntni I 

5rf53P^Jit^ ^£1^ ^?f<f ^srfic^ 

cWr^l I C«!^ 

•^2r ’fc^'m I 


fsar—■5ir^>it ^^51* f535—^rf^riiif ^ 

k^U\ ^T:5f^ si-^n ^tc«! 

^T?1 C^t5(^1 I C’tcS?! fes 

.2j3Pt^ ^>I^t#l 1 7i7[ 

f^:>i^'i ^lz^ I f^'sf® ^51^ c^-*r 

^?1 ^cw^ '®^t^ I ^^'5^11 

c^T^ ^fii^ri c^u c^ <ic^ 

v^ ?i7t ^^>Q ^c?[^ 5it«ft|iri ^t^r I f%?ji<i 

T^i ^"fiT I ^tc^ ft’lfrsi '^l^•^ 

C»tW Pfpl’^l ^ I <2^^ ^fil^TR TOI (?T 

9iWr^l v£i#f5 ^fi!?(l ^rf^im ^-^5*1^ 

^8 



*6 ^ (?l?{ Pt?[tC^ 1 








f%^^1 1 vn^^cn ^ ^f^5it^ 

^£|^ ;^t5( ^<5Rt« I 

^V:^^^ I ^•^*r c^»r ■si“>i^ ^^t< 

^tw I ^*ti, Tl c^T=i'9 vijt mz^ 



f53I—*)W^Jf>It^ Bft^ 

’tfc^ 

si? ^tc^ Pf^t^ % ^?ii ’rrflc? 

^tfB^I Pl^HC^ ^'Q ’fPffi 

c^pcsi I cf^ ^ Pt^t^c^ ^h'\ 




8 sii 

^wi I f^^T? e*m ^1 ?rfw ^ ^tf^i^ii to 

f^9i 

m I "STf^t^ c"m ^ciR^ ^tc^r? 

I ?p1^i:9i ^TC^ mf^ 'e 

'sigit^ c^rprc® 1 'Sfsrt^f^ ?^i:^ >11^^ c^ 

r^«f3J ^^1 ^911 srr^^T? 

^ CWRc?!^ C^%‘v5 C5ll I 5|r^®7it?| 

^lt^^>Tt^ '5(T>12f«rf^l 3F^C^ r»a I CM^ 

**11 «'Itr^C^8 '5I5^<1 ^15f I 2Jtf®f^^f^*(;5t'l 

'i)^ iRT3J fvr^ITC?^ I Limi' book ) I ctfC?^ 

<pc*i^f5 I 8 ir »tti?fc^r 

’Tf>T f^i >l"«1tf»r^ I 

-Tl I It s^T^^FJII ijfip^ 

■5(C'i'*Fl 8 ^R[^ ^^[’‘ft^t I oEj^ 

f^si «i>i^ '8 ^I5t1^^i:^ ^’m w*3 

^ I c»rpf?1 I 

ftc5 3it^l ^sf«i I c?c?? f?l%g 

3ji5( f^T“r =T1 I TO 8 Xft^^>f) 

rW»T ^Tt^ I 

'9^ C^ ^c^, ^t5l ?iC? I 1?^5^ ^it^^jffvQ cif%^ 

*TO?1 I %5r 5it^l car%^ 3ft5?^>!t« 





'SS 

I ^^TtRr ^Ul ’ittc^ I 

^Tg^F^fil sit^^yil ^TC5, CWf^C^l 



<451^ a[Bt5?t >rt^m 













f%^ C»I’-11 ^1 I 5lt^^5>lt^ OT 

siT^^^t'Sfil 8Tt5?^;^t^ ( Licosa ) s^TC^T ^ 1 ^ItsS 

(Apira), Si^f^ -^rt^S l?t^?| s(t^^^1 | 

Cf3? ^fC-n f^’5'5*, l^tCtfS ^15 ^ I ^\'<\ 

!g1w <»i1i:t ^fs 'Q aif^i^P f?i«t-n i “pj? -stpii nti^ =l11 

^ ^ csn^t si^Tt 1 ?$, 

cwt^ 1 ^1 ‘jftt^^ ^r\ 1 «t1^ ^C51 f^fS 

ca^—5^^ tmi 2ifsi^ c^lS 1 TBifjt^p tlT^ ^ I 

5rt^ ’ll *'[5it I w ’ll *iaFW «ii3i-^i*i w 

I 55J (^f&, 5?1 ^ ) ??tCVf?'8 ?^15 ^1 I ’^^^ 

«?1^ « r<5^CT?r, fi '8 ’rc<j ^'®f^ ^’T?^ *5^; 

I "Ttcai I 'eiTir’itr’i#’! «ific5r? '^rl’tsf c*f? 8«' 

C^l*!’Flu’ll’Tt>( I SlSrl’lf^^ ’PfCVf^F ^1?1 41^p 2f^f^ v(Trf< Vltr^l Ctf^ 

f^5l f<®^, ¥^lf5 ’ll. It C^rtiJl 5l^C^ s’^1 I Sjtit?l—itBftnr^ 

■8 55^1 "S’^ll ^Ifil’tf^ s^ll fsn^ •^t^c’^ss ^TOltcS ’HC^ ’ll I 

cTfs? ^t ®1C5| f5r®^, sitsfj >s c^ I ’ll. FTf^ ceflisl Ji?®! ^ i 

^1 ’US k*^. 5l5lt5r 5t^i 5r| I cn Srtrsi l‘??N1 t*TO m ^t^l 

srN ^f’ll m's I 


5 ) C^C5l «stl ^ ©l^l l»l^ I (To 

which phylum does earthworm belong^ Write a hat you know of its 
food and where it lives ) 

^ I CW? irl8 I (Describe the different parts t>f the 

m 

•body of an earthworm ) 



fiF55tS{—2l#-fwl 


'S'Js 

«I c4lcPt^ c<fc^ T^Q i (siiow by 

A (liarj^ratn the location of ciiflfeTenl organs of au earthworm in its body,) 

8 1 ♦tfilCT Tftts I (Write short 

notes on —('uticlt, lyphlosol and rhaeta ) 

• I I (Narrate the 'ift liKtoiy of an ant ) 

'!» I ^rrttfei^ f^’tl (Wiire how the social life of 

an ant is ) 

•> 1 ^**r ?(S I (Write 

short note** on the different pans of the nodv of an snt ) 

1 CSlt^rtl? 9 ^^1 (Desirihe the external 

feature and aliment ir\ canal of a bee.) 

»| 3!tf3f^ il^T* Tt«i) r» ^fS?? (What are the fnnrtions of a 

worker and i queen bet ') 

I 9 I (Conijiaie in ant with i I>te ) 

I I ll>escril)e the lile history of a mosquito) 

I 5^ I (Compart two kinds of mosquitos ) 

30 1 I (Write the tlifferent stages 

t)f i butterfl\ or moth,) 

i8 / f?5F mn c?r»f3( iipri 

(Write down the coinintrcial utility of a silk worm and how we get silk) 

3 « I I (Write the life history of a spider ) 

I t*Wt^ *inf ^*11 (Write how the spider catch 

their vu tuns) 



■srtg « 

‘4’^' ’ftfii’iift? «i^tr araw «i% ^ipfe >6 
af««n cn^, ■4^5 (Tit^a itf^*rtft? »i%i i<« 

c»i®® o^t^ia ac^i^ aflN ftfea 

I '?t5t^, c^^=?i aff% ’tk jpi5 



ifeii -5iif 

rm ^1 5^C^r«l ^t3I?T< sj^ 

-jfe ^fii I s^t^t ^tf^ fMr^ 

1 ^t5tc^ c^ 5f^?it^ ^51 nr/< 

fe ^Tc? ^i11 2tc^T^ 3(Ti;^?i 

-JtfS^—'il^t 3f5^7-5t^ CTt^l I 

Rm^ ’fc^ ’ft^ 1 cw{ wi ’ft^^ ’^rt:^, 

^gf-^tlt r.^N ’ilc^, c'^i ’twi 

^tc^ <£|^•^ 5ft^ (?iz^ ^\r^ 1 t^t^i csi?**f^ 

ce[%^ I 

C^fC? Rf^^r <>fFft«f 5|C^ ; CJ!^5I 

RfB^9f, Pfe^itl^ii m \ t^tc^ ^t^toni 

|tc^ wi Rc*m ^Rmi I &m?ii, srt^^. 





prfif 5it5 *ttN ut«pi i ^rfftcthi 

^ C^ >1^^ 51^1 51^1 C?f^ ?i»^ 



#1 7{i t^ai—fiffg irtf's sit'®^ 3i1^ 

CSl^ff« 1 CS^^(f^g <p^13p1 ‘^^1 51^1 tt^l 

^^^1 vD?C, 



^ir r^ai—^ 

’^JtC^ ^3fiS^tf% I C’ffS TO 

(.-51^1^1 'ft 9 ^wrtft! srtc^^ 




























cn^? 5(t^tc-t 

f^n:^ c^ic^f '®<t^^c5i 

Sfl (Wing) ^tC5 I t^t^l OT 

’Tfc^ I snt5^ ^1 SC^T I 

C^ic®^ C5i)^t^ ^tC9I^ I STTC^^ T^CS 

(Gill) , r.>it f5i^t^ 5f5«i^i:^ 1 

f^!^1 Vil5?f5 **1^ ^T^tc^ SJTCBJ^ 

(Opcjculuin) I J(T<P '^ItC^ fwil1 RsW 

RSI 5R1, ^f^j ^?t^1 I w^ 

^PlC^f 5lt§ tK5 m I ^?TC«f^ C5f^ "^tc^ C^TC^l^ 

^f5!?I1 fW C’U^ll 1 

*-if^ C5T^T^ <1C^ 1 W.^ 

5Tn s^tC^ 1 ( 7 ^ 5tC^ ^IC^tT 5tvKl I 




^!»=i's ffem—’*rt5Tf^1 





8« 

^’*1 f*fC^ m ’fc® » 

^fir^l I =*^’Pi 

^Tc^ ^tc^ sit5 «tPi^ 5r?«i TOi I ^5tc^ sncw^ 

^tPr I c«6^ srfc^^i ^<15^© i 

^51^1 ?rrc^ ~ii^j 

«j»f5R=^^l ^5^15 »f^ 

C5^i I fi^c^ 

3iTii(t^ «fc^ci 1 

'®»T^'Q '®[i:^^Qt% ^srrcw rffpr^i i 

5ilC5^ ?i»Ttl%?^ 'Sites i e>i^^Teii ~<<^^ r’t^®! 

f^i ms fs^gi ’itc^ I r.m?it5! ^1 ^rtes^ 

tr® f^-s r5T?le2i?i mc^ i r^W^i, -sjffi ^tes^ 

'2{*i^ I siTcs'< ewt^ i 

^1 sitew^ ^esi s^ftsTfsC^i^ ^f?<*rfe^ 

5C5f I srts c*fP(e^ 

^ fi^cF vn^ i{Vi i5fr!iTO I 

^i^tfii's^i mes^ ^ cneg *, 

I wtfii’e’i^ ’f^ Wapc^r 

^W*Rr m ^^^5^ «W I ^i^ ^««t mar i 

mc^ i ^r^^t iitcs^ i, Pt^- 



«• 5;t TBi3i---c’n^i-.i:^?i 

r*fp(^ts I mcs=^ '*ip3^ I 



‘"tJftC’*! ’J'f 1 ^fTs5i1 ?fi|^ *ij^5 

j^Tf^Cfl! ^?i ^r?f srfcig nv5 'sc^ ?rt^ 

^f’si I sit5 ^f5c^ ??i r?ii( *«fi%f5 -nfsi^i i 

*3 ^?tw^ 55^ ^K I 

?iTC5^ ^?pfi ^ I ^t5^i 

I stfS I 



«5 m, f^ai -?rft^?! 

c?r'>ft^—5iWRf& m c<Pt^i ^T?c«i f^?rrc5 i 3 itc'5^ 

^^^1 ^i^>T «?i rc^ '^z^z^ i 

srr^5 vjQ^ ^51T^^| »f^C^ ’ftC^ 1 ^t^TC'® 

«f*tt 5 ^ ( (.^irciilatorj s> *510111) S—<'«(?lt^ 

slt^? ?it^ I 

f^C5 35W^ I -«fW 'Sl^ ( A 11 nolo ) «i 

( Vontriclo ) i f ^1 ( V(‘iii ) Tm :R*t® 

b 

• I ^'^'<*1 9tc® ■=l%C5C^^ ^T^tC^J ^ fR® 



8> • 

^us I ^u\'^ K^ 

( Artery ) ^t^l ?tf^ I <jp?lt?l f^^l1 

^cni I >lf 

’srtc^ I 3iti:5^ fi^- 

51T5 c^l'9^1 'Q r.^T^ r^T^ C^t^l Clt^ C5t^ Slt^ 

^tf5?l1 9111:=^ I 9!t^1 

I ^ji^i, r-ft^ sj^f^ 5it?:^^ 

r.iff^c^’ft'Q^I I v£i^ 5 f*i^f?l c*f^1 I 

ftj'sig—t3?t^ C5C5 

T5^t>(?p 1 c^t^ r5t^ ’sitc^ ^tsT^I ^<»fc<i srtf^c^ 

«mTC5i I ’siR^r-n-i 511^ 9ffl^ ^C5i I 



'S® ^ fpOI—■5pt^9i1 5l1& 

^t^f9i '2j^r^ 5(t^ '"itppc^ I >i^«i c^5it 

■^C5l^ ’IC^ C^ ^t^I I «IC^J^ Sft5 C^fil^l 

nt^ I '9 c^\im tf^-r sit^ ’trc^ s?i 




n'W Ci\^'^'\ C^ 

-^T'Q nc^ art^ ^CSfil C^t^l, I 

sitC^^I C^TJ? 'sitCI I 

f^f€, f5^51 V^^ ^C®! C?ff^5t^ I 

t^'RI ;^C9i <TfC^ I ^t?«1 C^ 

'st^i '^111 ^-m 

5t^«l I i£|t ^51J9r 



«o fs:^—f^3T 


^t-e^l ^TC5iI 'il^ 5^C51« 

?rn:5^ c^^i c^ f^^-\ c^ 

^^ Jii c^ i^5i ^ 

^t?rtc^ ^ 5fs»c^ <TfC?f I ^?rt^?l*l T^'S Sltc^^ 

^1 ntc^ I 5rf^ ^Picei^ 5C5T i 

’ ^ h55T*^WKn ?T| I 































88 




^ I fk 5T*P fm 

1 ^t?1 5tc^ ^1 C*Ht*l1 9^ I ^r®911 «{^f% 



«8 !?t 


Sltc^^ 1%5( i>j^TA ^1 ^ I CWC-t?l C^C9|^1 

c^^^} r^i^ c'lts^l 1 ^ircw^ 

^Wcvf^ uS^fg ■»n’25 I 

^rt^ >!t«it?«rs’ Tt^ ^fl i 1%"^ 

w<ii 51 r^ ^fC5 ^v^] '^'ww fw5i 

mc^ 1 c^5ii^ '^tf^^i 5jTf5 ?tf^5ii ’Tin ^ 

C^t5i511 C5ff^5lt^ I sir® ^t^t? C5f^J^t?f C5U\ 

^ig; I 

^Jt« sTtC^^ ’?8C^^ I 5it® ^C5l ^] ^f%C5i sif^?i1 

U % I srcflp >iT^w i 

t^T^i ^t;gtft 'visr ^tcer ?Tt«. 



S(t 

I ^t5 ^5 I 

feu i, ?jtcvs^ ^tB5i n%f% 



««fra—*ff?TO 

-^tC'-S I ^C*f?l S('^ i£|^fe oSii?^ 

^tc^ f^5i 1 «i:5i55 

^«*«ic4 ^5^ '®rt^tc^ ’i(ti:^ i ^fcst ti^i 5 ^ 1 

^ ^f5 ¥t5^i v£i?i-. srr<«it^ C5^ ^9 «rtii c'^t'WPt^ 

9 ^ v^t f^C^ C9|^ Cif^ (?f^ I 'ilt c*ft^i f|>it^^ 

■»rf5?^i Tpcsf 5^911 c?Pr I ^T«tf& j 






c^*r I f^si ^t1%9 ^51 <2rt5 
it Pf^ C^C^T ^1 ^Pl^l 

=?i I ^^^1 cwcf^ f^TO 5f?«i ^r?i^i ttft^ «rr:^ i 

^Tt«Tf5^ <«rrc^ Jil i ^5 t :jc^ 

'm^ •rt^ 1 <ic?( srtc^? 

^d P(C5 Ft^ ^ I 

^fii?n ^^^1 fHi ^1%1 

OT l %1 ^C5l^ ^f^^^ I vi)^ 7\l[^ 

^^tcw9 1 c^t^il ^Ttc«^ ^rtstft ^cj^l- 

^TiitPr^ ^rfOT TOT ^jt'5>9?i cffce^ "^it^^f i 

fkT5 ^ ^c«t ^?f5 <11 ^tf??i I <1!:? ^ (M^ 

y<\^^ ^f5 f<1« Off^ > ^t?[^CSl 

Pi5C5T^ <11 *51®^ ^ci I m Fi<ti 

^Pi^i 51W t^tc5f?i c^”® ’^nc^ I C5?f^ 

' ; 

^Pl^l m 'AT- <*r? -^^i-t <1tgpT'Q I ^/tStfF 

^?tc«r? c^'-^ ?1 <ltr»m ®t^1 f^c5i ^^r<| i 

^'B *51 <11 ^tfi?l r^5T ^ S^l I 

^jt« ^Ui I ^<ir® <it<^T>8 

^11^ I CT\^ 5JJ1S , c^t^ c^t^ '«%35trft 

31^1, CFf^ C5d c^t=^ ^1 ^‘Tt^®1 AT cm T^\ 

^rtc€^ ^tcn f5<i f5<T T\^ fH at 5Tsi^ «f3r?*i 
^: <=rt^ CTU c^U Flwl si^«t i£i^*> ^ c®t?n 

a^n 1 



PnA ^ CSWy 5mi 51^1 I csttm ( Rana ) 



0^51^ fui?—CJfW ^11® 

^i-n I 5tc3i ^ «(c^ =?i I srfci ’qtc^ ^j^TCif^ 

-5fn c^\ -tc^ ^ ^t^t’it^ii ^ \ 

^ vn^ ?ijt« cif^i t^?il c?rtcn ^tcn ^ -nc^" 

^1, CHfkUS I 

^1 (Bufo) I 
^<T9r ^it®‘ii^ *fthi ^C3i?i 

’itf® 'srtci^ I ^wg >i^»r?|g ^ 5?t«ri vi)^^ ^ ^ c’l? oq^ ^A^pfS 
PfC'og sj^, FtfgfS ni TTf^g 1 >(Nt?l 

ffeff ^artC^, ^tsrtWi I 

« 

- tprc^ gi <itcg, cFt^ nt^ fwm 



81r 


<2rr^-fwi 


^ ^ v£i?Fft cm JTl ^pl^t'8 

Ffft^ll ^ I cstc^^l ^C»tt Msrpl fS?l IJ'W 

«»rfc^ I ^ ^f%i I sit«in «rrc^ i 

»rsic^ sft »u'<-x <>p'5tc^^ <iini dft ^fli^ ^rtc^ i 



fen-^csil 


’Tl 'SJpi ’ll ^f?iiil § 

I ntc^i c^t^ fsr?ii -a^itfii^ ^ 

>iff5^ ^Ri^l 9 iwNi I 

c^u^ ^fi5c^ ^C5^1 5rt^ 1 ^ 

fwi^ ^TC^ I 

n*FtiT^ ^5i;5Ti ^?rtfw’fc^ fi?^f6c^ ^*•‘^^^11 i 

11 ’fK?! 5^1, 5?t^®i ^1 

^tc^ TO I ’sft^ TO ’ijt ^ ^firai 

iTf^l irt^ ' 



^ 1 ^ Sprai ^ I ft’ftJT 

m ^ I ^<R ?tw 

^ vii;^-. vii^rr^ 5ft?l ^ I 

^ ^t1 SCSI 1 *lt^si1 ^PRII ^TOC^ ^?rr?l’l 

^fi[C^ me? I C? ftmc? 
mc^? ^fil^l ?tc?f 1 



'ib'Si^ f53j—^;S5 fmi f%?| 


i£i^ ?Tt« ^tc5 ^rr?i mf^?i ?tc^ , 

R?«tc-n ^ f^?'®f5^ 'srt^^t^^ii mc?f, a\t tm?i ?t^t?r^ 
mc^F 1 

mtsvii? ?r-? mc?^ i ?ric«? srsrsi sift?Ttn 
-sTfR? ewt^ 5T?^? «2i^^ 1 ?jts cftfe mc^ cm^t 

^t^?l «Jt?«i ^c?, "la? i 

t~?t? CSRF'f^ m^C?? cai^? ^ I »ff? Jrt’ftH'TS C5^, 

!^f^?B'«fl^'^Wicsrl^ I ^?tc^ ^?ti:?3f Bfcsi mm? ^«rl I *tto 
s?icw? nwfl mc^. ^?t?i ^tm? m « mmrtc?? 6^ mw, 
cFW? ntm ???« cbn c^rtm \ mf? ^ 

??r fwi Bw emm ?^fTi 1? BR w?—^ fwi BTCsi? 

'ifelWR’nfC?^timr1*BII m? «W m? mmw? 




^ ^Prfe afft® liti^ i#F -sinrtif^ ^fsral 

^ ^ ^ ^ ^cc R ^^ ^ 

<l«?Jl I ^ ^lORj ^ ’«rt® I 5f»iH 

t»iRi cai^ij 4tt^a f^I **1 ^ ^ i W’? 

♦Tff ^ ii»l5 ^ I «t^csi c»tt^1, ^5t^ ^ ^rt? #ra1 aw ^ i 

di^ ^ ^tw ^ I "l^ *1^ ^ 

3itt^ ^ ^\t I ’tKW ^ CFW, *11^1 wtc5; nf^l fwl 

C5t^ ^ .JiTx w»f^15 tN cpt^ ^ ^ ^W8 trw fro i C6tw *irc«t 

1# ^ ’imi fW ^ I Jrlw *ftnr «ie ^1 f^WPW *fH3( «t5 
WtC5 I ^ 4(TOni wit? 1 

/ 

5^ «W*rt»rl 

5 I W»t» fift^ ^JsplW srtt?? «f<ftsf ai«r|5t f? ? (What are the 

special characteristics of a fish "ks campared with other classes of 
the living ?) (f^; ) 

^ I Slit?? f^9 ar?-^(t3^ ^*(*1) ?t'S I ( Describe different organs of 
a fish ) 

« I ?tt?? C»htw 511^ »l?Wi ?t?1 I (Write what you know of 

the alimentary canal of a fish ) 

8 I ?1? WWtm fw ^ WtPT I (What utility we get from 

a fish ’) 

« I ?JH©? ^^C5rf^?t*l I ( Write down the life history of a frog.) 

e I ?t? « ?Itt®^ ’3J5prl W? I ( Compare a fish with a frog. ) 

*> I ^JtC'S? C5tW fw Wit? f» 18 t I (Write what peculiarity there 

IS m the eye of a frog ? ) 

^ I fe? <l<l8r ?Jt« ?«n ^ W?ft©f®ra I (Write down 

different stages of a frog begining from the egg ) 



<Erf^ « •« 

*<'rf%»rt1^tv 'sR’gTT »rr*t«r9r ^irajpi 

^ft?r srf^ 1 ^51'6 "sr^ \ 

^t?«i ^ hfEiaiTsiii ^ v£)^fe 

SIW 1 ^'TR? i%9 ri^ 

f%f^ Rt^ =5?«rm ^1l^^ c^srf^ ^tf^ ^ 

*^5?^ <cftit? 'siti^^c’f ^9 ^z^^ I 

5J1 'i)t v2rt«i * 1^51 , 

<tt^ -fir^f^ c^ ^^C9i ^flcvf^ «rrfi[^ 

511^ c^ >1^91 ^5i?pc9f ^ 5:5f I 

^f% ^stirrcw? , ^f%«f’t«f'e 

fwc=^ ^5pnc?r c^r^ ^ wf’f 

5Tf<R ^fii?i ^ I 

«|15?, ’Hr, ^t^r, f^^, «i^f^ ^f%w^c| <ifiiirrw «i'Hn:?ii 
(TTt’tt^^l I ^^ItPl<1^t»1, ftcTHii, c^csic^Hri, 

^*ifl, ^'Hic’i^, "srw ^*r c^itc’t 'iiT> 

tiJTHPT? -sr^fs ^fer W C^t’lt? I 51, R5pl*, CRstC^t 

Titsrit^f^ 'art^tR ifna^ ’rf?l?i, f^?f^, «i^f^ 



"artsrN, 'srt^itcf?i 

>ifii^, ^wi, ^r(Tsr^, «rfw, 

<*1^, ^tm^i y£i wt^ I ctc??!, 

fiTf^ <fr^ grm fsrsT 3rc^n ^Wfsi, 

^5?, <±r^ ^f«*f I 

C^, ^ C^sitn «2lfR5 ^ 6 cHM *ft5{ 

I *rf^, ^*1, c^^fir, 

wrs(, ^ttt»i. mf*?i, Ptmei, ®it5it5^ 

^Ti ^^311, ^W\ ’IT'Q^I 'e ^C*f ^^1, 

21ff% fR'SI '2lc?l^^?l 

:g?y 1 ^t^'S C^ 

•*?ric^ 5ltt I *Itf5 5ityi1 f^^CWC? CSttfi:? 

5ft^ vil^-s Jl!^^ ;^1 >8 ^f^si^tST 

'Sft^ ^1 c^t^c?f ^n5?tc*r^ ^ 5 ^] 

^Pir® C»P'6Tlt'e I 

f^^l—^C»«1?I 

I ^'Sf^, '2tff^ ^51 ^^1 f^l- 

Wf^ ^f?C9f^Q ?ttc^?l 5t^1 

I 051^ ^ ^Pmi 1^?, 'Q^^l 

^t<P, ^t|5, cmcar T|t5^m9 ^ , 

^^tc^'e vSr »i^5i 5rrc^ ^t«n Prat? ?yi i 

^tjo^ ^ 5^1 ctoi c^Tnc5( 9tTc^g c’lT^i %f^?n ft?ii ^wt^ «rf^ 

^fef^«i ^ ^ *r?l« (?nt<5i 'Sfftic^ 
c*Ri I »ra9i, 



Wl 


I ^fir, %% 41^ ^ 

W, ^ I 

^c«f^ fiil, ftt-fT?!, ^ ^*^1 «Jf ^ 1 Wt^ 

£rf1% 41^111 ^»r 5qt?»i ^ 5t«P5l <1^ ^fis I 

^f%ir OTJ^ ^ 

4rt%? f^^'hl f%S ^5Tl ?^9I I 

^k^ 'tc^t^ ^tC^'Q I ’5rt«l^t'®^1 

^5, 'Q 'SJt^'Q fSc^ 'Srt^ 

^C5{ ^fiic^ ^T^1 ^^-Wq 

c^ ctP(5i c^fe 

ff^?i1 ^^us 

I ^f^si Sf??^ 

*(3p ^tapsic^i ftis 'sit^ c^ ^ar 

»t^ aR*f 51t^ ^*1^, 

I ’^if Ti 

^•5^ c^t^c^ ^“st ^it^ C5it 'Q ^f^slc^r 

(?\ 'srti:5(ft^t5? yir^'H clfe 

^ft^it'Q ^n i c^ 

^t?i'6 5pt^$ JTtm^ 

^n<it^ ^1 i c^ v£i^?iicn 



^8 

«ittftc^ I 5rf?OT =^c?, 91^1(1 apft^ 

\ 

5f91C^C5 I ( Darwin’s theory of 

Evolution ) C^'m^l '©fsnit^ I ^ 

ft v^lT^ •rtft’ttfir^ »rtsr«^ to 

'srtw c’ih ^tf^” I 

SFRt'Q 5t^, 

5 ^iT, Rs vii?rt «{^f^c^'e 51*5^1 \ ^^fw^tPi^fei 

5t^, ^1 

C*fCi^ "stR^IPi, sW^t^, W W c®it^c?^ 

vfl^? 'Sltipps'e -filf 91*^1 

I c^rRi^ ^t>r?Pr 'Q wi 

’trc^ I hf»fc^5 ^t^«i 

msre^ ^^11 

c^tR €jcwc-R[ ^1 

mu cM^ Pt^l ^ ^ ^ ^t^?F cwsi^t^ 

cwrr.^?i irt?i ‘5t^^i •fiTt’ij tI 

CWil=^t?l m *tf5J I ^5! feOT 

'il=!|5 TOil'8 I ^^£f«ft=l (m»t^ 

^-51 CTO ^C9f ^c?! I <£m C^tsi^l 

cwprc^ I 

^ ^Pi?ii c*r^ TO1, c<ife ’ll 31^1,51^ 'flu’s KUUi 

^t.m 1 I cvf^ 





csrrfei I 5i«r >8 ^ vitc^ 5 ^ 1 , ^ ^ 

^topJiw ’iWiT TO Pr® »jrtc^ I ^ 5^tt 

^ otto^t^i ^ir I 

Pt^ <t9 srtii^ ^sj w ^5^, fro fs^ (srtPf^fci 

5ic?, TOt^ ^'ST'e I %5t^n Of^ ^’>^1 

TO c^ Ri TO csrfsrt^ 1 Pr^?r 
3Tf*ttg«t^ ^afC^ ^jpn , TO wc»t 

Rt>T I 5Jl Pt^Ptft "tap^ ^taR«j 

^pRt^ TO Pf^t^ 'srm *f?lc^^ ?® ps^FCn 

^t^i (RR ^ c^-R^i cwPnrt^ 1 ?i® ji^5^— 

^t^'R Ri «ft^t^ «itPc5i iT^if ^^tP*nc^ PPjc^ nt^i ^ s^i 1 

«2f5Jt^f^ij ^tPpgi <*rn:^ 

ppc^ <TR1 ?R S^l—^Pl^ SICJT I ^wsm Pr^-R 
«f*rt^ ^ I p5t^ 3^C9| ^?11 SRfC^?! 

«(t%'« TOTt^ msi^^ irtPrsi 5pRt^ <2m>f ^c^i 

^t?t? ^tcw^'S ’^fBc^c^ 1 m 

^tP?i ^ ^1 ^ PtPft <11 'iirfro ^T^tcw?i 

5?i I ^t<i -sfm jf 

^P*11 mj ’TI'S uqt TRC«t I 

P^ P^ Psr?! ^Pc^ Pw=^— 

^PmP^ 51p^ ^ 1 5(C^ ^"^91 5rtC^^ 

<1lfetCTO WT (RtiJi « ^ P^ ’HP 511 ^51 ^P ’STOt^I C5?rtRf^ 
>1^ ^IR TO ^iftm jfr^P Pc^ TO 511 toP*i1 I 
c^5^^ ifT^tP^c^ ^fa^^tf&si ’Ip?! Sfes ^ ^P?i ^T?tcir^ 

'« OTTO P^ ^?P ^ 51C«(J C<1T> (Rl^ ! 





(i'b 

^%5tc«r3 nt^ nrsi ^<1^1 

^t^«l ^ f% ? ^1 ^Jl 

T"SJ? Tt?:<f, ^=n# c^i; 

^^'S *1? 313?y9T ^ 5T|C^ 

’TTC^ 1 'SIR^ ^t^, ^31 m, ^>T, '»^1 

icfapr ^rraR«f ?pcsi i c^sR^ 'S 

^ i ^5tc«Ri 

^ I 

^51 ?1 ’fW'Q TO ^ ^tC'Q? 

I ^£l^ 9tu^^ «J^JW ^t^?l ’ftCf?l 

I ’ttcf ^ ill ^t5i I 

7^7\ ^flW ^ I 

^t?^1 ftcsf ’ftfil’fTft^ '5R^R 

^fe'l 1^C5^ CW? ?I1 ^filUtS 

I ^itnt? 

5f5li:^i:5 I ■5l?^t^ 3Ttsi«^ f^^lTil it? Sf^TC^? 

^£|?ift ^?’ il?R? >21?^^? W I 

^«|8S[ (2warr»ii 

i I *n^*iif?v 'TOt? ?l?^ tTO*f ?i?8f^ ^ ^%t K9i 4^® 
JTsfv^ t?^?®l Vf'® (Give a brief account of how the livings adopt them¬ 
selves to environmentb ) 

^ I c^us ♦ltfti^¥ ^ «rt?t^, ^ att^ « 

^1%tf «lt»HlHR ’lt<ft^*l -sfft^ ^ITO M ^tr^ ?t'® ( Show by 

example** where the human beings, inferior animals and the plants 
change their respective natures under different circumstances) 



'9^ srr?^ sfft, fiTf’j®! ^’(twTsi 

(Coll) I c^ ^1 fkfm ^-«t^j9f 

1 >2(f^ C^tC^ C<2lt^:fet?tt^*r ( Protoplasm ) =1^5? vfl^ «l^t^ 
<1JfT< 'ilT^ ^*5IWJ 'srC^^’spTf^ ’51=^5^ fs^^llRR ( Nucleus ) 
w< ^tC^ I 'Q C^n 

C^tC^ ^ ^ I C^C^ ^5^ <21^1^ 

c»f«n I 2fTf^ c^tc^ 

I C^ 

2ltfl^ (7T^ 

3^51 C^t^ ^t^1 ^f^5T 

c^ftf =^^5f 9^ I 

c^f^fit^jsr c^'m 

^tf^ ^f^rai c*(^ 

vfl?? 5rtl^C^?I I f5C3{ 

^911 ^ 2115^^ ^ C2ltc^?fT^?r 'e 

^ I ^?rl ^ ( Tissue ) 



ffeJI— 



^ ^c?i I 'iit ^ Wft 

'6 ^ I 5rf5^^ ac^ cal^hJ 

^5^ ( Epithelial tissue ), 

( Connective tissue ), ( Muscular tissue ) t^ 

^5^ ( Nervoiis tissue ) 

-CTO^ ^T51 

'iit «l^t? I 

iat ^1 ^ 

«ftc^ I =itsi 1 

®f5I S(t^TO 

'« 

5(1 1 

C5tW ^1 'ssrtsi^t 

•e <Tff^ I 

^tsl?I1 ^ 

mf? 5(1 I 

C5tw srUFC^^ ^twt?t5( f^% iTS'Tt^l 5Jt^^ C’l^ 5(T?fOT 

^Brt®t?l5( 5iC3^ 1 c«n^ 5i^3( jff^ jp^ I 

<5^—5It5(^^C5^ ^f5?l 

^tc^ I m] fwi I 5(f^ c^- 

^9i j ?ip8^ i^c:3 c??;^ ftfea ^csi ^dc^, 



W f^-c*fl1 W( Wt55! 'S -2|jn^1 






<0 


^ ^ ^ 4j5Ft9 »It^jt 

C4fPr® 1551 1 

W (Blood)—i?t^c5rc^^ c«li ^^*rt5i 1 ofc^?! ^1^5 ^ 

•Tt^ ^ 51tf^ (Vessels ) fei C^ I 

^91 c^itfl^ ^ I ^1 511W f’t^i TOj 

^SI1 ’t?rt< W{^ CWC^ yjt^t^j 

^ I nfl^l 5ff^C9! 

C^f^l ^ C^, 

( Plasma ), 

C’TS (White 

corpuscles ) -Q CSTtft® ^ 

( Red cor¬ 
puscles ) ’f^ft^f 

f^'SRTiT I 

^?|, ^r\ , 

^ C^'© 



©"•SvIV^® o'* ’'^ 

f.Vi*#"© • • «1i 

• 0 ft « *0 \5 

\*«0® • * 

^M%- 


flai—W 

vsi^tc^ ^\rm m \ m a, 

^tc5i I v£i^ 

c^ ^ c^tR^ ^ 

v£i^ ^?Pt?f ^>T Pi^ t 

C9|tR^ 1 ( Serum ) ^ 1 ^w ^tRc^l 

^ ^VH ^ ( Fibriu ) 

'Q ?r8'?FR^^Ri ftRi^ ^?rl ttc«( I ftc3[ m 
^ ^ ^ firfRs ^cn^ft « 5 w i 


8 »nft?r-fwi 

(Plasma )—CWRft^ I 

( Albmen ) 'S ^fa[C3rfC«R -fiTf<*rtC^ I ^Tff^ (TSItt^ 

^ ^ ^Ti?tc*r?i ^?r ^*1 ^ 

tt%i ^ 53rtPRn ^ JTi I ^91 

^ I 

OTffi^ ( Red corpuscles )—•gjl? 

>31:? I pFi 1 mi cmft^ 

fwtcsrtf^^^ ( Hccmoglobin ) ^it^i I v£i^ 

^81%;^ cmi^^ c^tc? 

^ I 

( White corpuscle )— 

=^Pf^1 ^:5 I C^ftf^^ ^Pf^l 

^CWI I CTl'n 

C^FTJI <£r^tC^ 

^ c^c9| I ^z% 

C^t-ntaR^l I C^Ttfes T^W\ (Red 

niairow ), »lf»l^1 iSlf% ( Lymph glands ), feirf^ (Tonsil) 
«2f^f^ 2Jt^ c%^ m 3^^ I 

•rT'fl ( Blood vessel,)—'Q f^Jffc^ 

Rssi «tCM 'St^ ^ ^t31, :—f^?l1 ( Vein ), tflj^ 

(Artery ) 'Q *11^ ( Capillary ) I 

(b) t^pn (m^ ^ 

9it^i ?t?i I i%?n Pii f%?i cwc^? 

I PtRi® 



' (t 

m f»f ?1 9 !^?!' 

^ I f^t?r -ntai ’ft^i v£i^’- ^ 

( Valve ) ^tci? I m 

^TC?, ^ fk^ 511 I C^f^l ^ITI c^, 

pRit^ ^ ^ pRitii »r% I 

ftcai ft?ni 5n:<(T W¥^ ^ #rfc^ i 
W «n*itt--P*r?Win c«c^ Pif®?i^t5i 

TOC’l ^arrPl^l I c»i^ 

’^tc5i 1 

('©) sTtft—Pt^i 'Q UT*{^ ^\$t mi I 

'S ’?’»15^^[ ^*>-1 C^^1C5T m ?^^tcw, S{t^51 '8fT37 

I vil^ i^Pn^ JTf^ ’^’*0 'Q <1t^l I 

(i) Wl (Long boues)--^t^1 
1 tmi 5tf^ 

^fii?ii I 

(^) ^WtPiS ( Short bones)—‘il^ 

>« ^gitar ^-sc-r ^ifiisrsfsiTii m i 

I'®) 'Blftl ( Flat bones )—^\m ^f%, '6 

^t5l ^5^11 «fTC^ 1 

(8) Cl^^Sf (Irregular bonees)—^1 ^ «(CT I 

^^«lt1% (Cartilage) 

I <211^ ^C^^'=^t•^n 'SfST ‘il^? ^'n*! 

I ^61 XFF^f^t^ 1 ^ c^tC^ cq^gi 

■ 

^pRtst ’tt^jrtt^'Ri af® ^mi sfw 5? I 



f^« 5 TSl—»lt% 


S—^ ««rts? ^^It?l^ ^ C5^ I <St^PFt^«fw «tr§f?i 

SR ^^»ra1 5ifH5^t*r^ s??(3ii ^hwtw c«tfti^8f5i « ^i 

m ^ c*!^ © ©© 1 ^ 

^$, oiw, 5i«5l CTO I w ?©* ^- 5 * 

?PFf © ?j<5s I w ^ =rt^a f^©1 f^TO. M, «(^ « 

f^l f^f®9 2f^5l l^lf—lf««l1, « 


(21^31 (smf^i 

j) I ^nsiTO^ §niwt5l©^5 I ( (Tive a short account 

of chief constituents of a human body.) 

^1 «£t^ ^ ^ «rtC5 fsrt I ( Write how many 

kinds of blood vessels and bones there are in our bodies ) 

«I ilTv #TOwa r«F ? ( What are the chief 

ingredients of a cell and blood ’) 





^C®1 ^C5T^ >!t^tC^T 

’5f^?ii c^^5,5ftc5rtc^tc5^ -nti? ’tt?, 

1%3i ^f^in <^rtc^ I vii 

f^^?I ^5It55?1 ^y -Slf^ 

^-\^m *f?j^T»t c^<r 

^t^'Q I 

1^;^ f% ^tPic? sps 

’®ltni^ ^t^?I Cf^^u ^fSsf ^8 ^’*0 C^ 

^tai I s^^c«f?j'Q ^^si^P\ c^Vt^ 

^\ <irrf%c5t« ^ a ^t=^i v£ic?F^tc^t ’a^yre^ 

^5t1 3=11 I ai Traf5 ^tfl 

ftf^n 3?'e?il I *fc^ Pp^cn 

^ ’itw c«wi I 

w««r® ^rc^ ft »^—(i) (^) «('s) » 





b- 





CTW, ^^jtR i 

5lf>^ C’f^ 
TJT?J1 I 

^?-f I ^^t?i 

cvfC5^ 

(Biain) I 511%^ 

2rt?iT^3t5i ^Ri5)i 

^tt ^5tc^?» »1^ 

3^Tr5 viK'fS 

fOT^ 

sic^t’iR ^?cn ^iRs^p ^91 

\ 

^iRsc^? T^m RiRc^ 1 

5^, 3f<, s^tf^i^i, cix^ 

^^nR , 

Rpf ^Ric^ c’ti^i'Q Ppf 

ff5 ^RiC^i'S 





^1 'SIC’W P'8^1 ^ I 

C*fC^^ ^ ^•>n ’W?! I 

V^|^•^ wi ^tfS^I ftc»I «rt5 I v4}| 

w?P6 f^=r ^tc*t <Trc?i, 51^, 'q i 

SI^C^?| 3(f^?:^^ 5P5^ J^^Tcn^Fl 31’^®f (Heart), 



«S^? f^-'Jit«lt5J yf® 

51^ ^f%T5 I ^£ifi?^ csisi5( 3i?i ^isiKW^r cw? to?? 

vilfi^ 'Stf?ltc«f?l C5?? W?p 5t5ltt?l1 I d r?F ^’Ttcir 

^T^l ^^^'6 ^T5JC^^ mc^^ 1 

Tisit^l (2?C?lt^^, 5^1 I 

TO?r CTO >2(c^t^^, c^^ ^tvQ <2(i:^t^^?( i ^^Tw?r 

c^isrf5 ^^C9i ^sitcjf^ c?ff ^tt<i I f^% (?RRn 

I ^tvf ftc9[>e <itfi[ I c^f^TO 







^ gt?i I Ff ^<tft 

31^^ 'srwc^f? ^1^ ^%l (71 fw^ 

f^TH ^^^3^ ^iiC^F^TC? ftfeu ^1311 I 

3if%?F ^'S^l ?tc^?f 3ic»lj Wi'S 

5K^ <T5H I C^ <t5l -filw® 

^ft^rrc^ fTc^^ 31^ C5^1 i ^ ^ 

31^1 1 vilt 3lt«31 I ^liiFt^ 

5^c9i 3ii^c^ ^ivni 3it?tc^ 'sit^ ^1 ’itc^ c^ 

1 csi^^'Q^ mu I m c*fc?^ ^t^3( 
^<>15 «if5i 3^1 ^it%5f >i?rs c*f?^i'®fint^tt^i 

I ^’^ftfn vii^ csi^W'Q^^ '«i® I 

3ic<T iw ??^3ij 3i?t*fc3i^ <sr^ ^t^’SIl 1 

Pfi 

^fhl^ ill I C^t5l^1 ^ 3It5 f Jisir C5rf^t^ 3rrc^^ 

r^3ij( ^c*s ^cvQ , nu sic^ r^i 

3lT9lt^ 31^ 5lPl^ I 'Slt^ltCW^ CWC'S^l ^9 , 'il^Sf 

5lPl^ 5^51 ri31’^3 C3?^tr9f5c^ Tit^t^gj ^tpl^lfci^, <£i^f^ ^'QC^ 

( Veitebm ) I ^I'^TI I 

W.*^^U >lt*5^tf^ ‘5f®!CW%l (CVrvical), ^i- 

<;5f% ( Dorbal ), ( Tunibar ), =^1%- 

( Sacral) Stfil^tft ^CW% ( Coccygeal) i 

4ic^Rf5 4w\ , C’^-i «ii^f5 

31^ c^l^tll l ^31^ 3pc»t?l«^tQft vi|^3l 31t?(^ 

C^ ^ ilt^ -21^ C*r?Win ( Spinal 

corn ) ^5ji I oqt C3r^3i^1 v£|^ 1%^^ < 515 ?® C3rr^ ilf^^ 





^ ?ti:^ i (?mm ^cs^ 

^ Ptc^^ 

<wtflif C*ff^C^ I ^c»t^^|- 

'Qf^? ^^«ftftRr (C’artilago) 

I '^TfsitOT ’Tf^T'Q 

ft?(1 I 'STTOI ^tCJ?55 

8^? f5C3[ 0(^U I 

>,’,'3^Jtf^ »It?fJ1 ST^^^tC^r f®5 

^Pr« ^C^J5P ^t«5 

<1tc^ 1 fsaifi 5i«spT "^1 ^Ttfii?:^ 

-sj^tc^^ 2f?r5T2p 3?t?:'5 c^m] jrt^ i 

4^? fesf W<i ^fif?! :)i 

CW'S^I I ^tPp i i rr^s 
'Src^T^F f^rc^ I 

^ CW»f ;—^5^?^ f^:5 c5t^t?T, 

fkm*\ ^5ictf-t I 

c^i?)* "sit^ 9 

( CEsophagus), ’^It^STt^ ( Trachfoa ) I ^^tf^^1 

(.^ ?? ^r5i ^ •5t^c?i 511 f^1 ^ 

^tf^? ?tiil ^51 ' ftc^ I 

?ni^t^ ^ '«rn 

( Phafjngs ) ?Pl I 15t^ 5^C51 d3?ff5 ^ v£l^? 



'iJi; fsas—CT?P^ '8 


♦ 





(Epiglottib ) 'il^pfB ( Valve ) ^'S? I 

mm (Palate) I C^rriwr^»f (Soft palate) 

C^t^ ?tc«f ^]tpl?171 I vD^^^Fti:^ 
^fw va?t 

f 

>?rt^ 

n’l 1 

-'slTSItCPf^ ^iTc-n I 

^ii^^CSp ’^t>^ c»t®^ 

'-^l I ^iTf^lCrl 

vi)^^U ^(t-^ 1%^1 

21^1^ 5^t^ 

5'f^'Q ft^l, <5l?[ 

•\^x f ^—m f^^?i I 

^T5ti5 cm^1 ( Ribs ) m) 

fI ?t^fB ^c-r?p^t^ Ff*tfB^ c^t^t?f ^f»t cwt^l 

55Tfl^ ?^?n ( Sternum ) 5^?rc^ vil^t 

^ c®t^l ^c»ra»^l ^h(\ *^<4 C*W 




/ 

^ I ^srf^^fif C5^l ^(^i:«f?r i 

f5C3I Cif^ ^ f^ f Vertebra ), ^ ^ ^ 

fejf? ( Abdominal cavity ):— 

CW-t Pr^tC^ I ^vfc?i^ 

C^W8 C^1^t6 >l?l* ^1 

^■^5? i ^“^*r f^c*m ^pt^'Q i r^t 

Pff®5 ^^’(S(^8 ^^?itC5 l ^*tC^ ( Spleen ), 

( Livei ), ( Kidney ) ^®TfP[ ^tC& I 

^ ^ ;—'SI*?:*! Pi »-65 | ( upper 

•irni), { Fon* arm ) 9 C5Cfel ( Palm ) cm^ fk^ '«l“^*^, 

^ { '[ lii£»:li ), ( Shank ) 8 ( Foot ) 

w^*[ I r^f ^?:-R pf^r^l -SfR JfTO I ■Sl’tc^ 8 ^’IPC^ 

91^1 SfC^Tcfe 8 ^TCS- I ?TC^^ 

C3Z^V.^ ^ 5^15 ’®ff% -sitc^ I 


( Nervous System ) 

■si-mtw srPs^^F cfePiitT^ 'sjpfTf 

f^fsa 2[C5f*i I 

C^pl5jpp CSfC3PI -Sltil^ ^1 C^5fiI1 

^Ipgc^ C'^'t^f^^l c?f8^t^ I ^T^ltc*f5? r.t!C^ 

c^t5i itw fn^i ^fS^ii c''f*i, I 

ffe^t?( n?( ^ ^f^c*F Pt^ii Pc®! f^ 

r c^ ^Pi5i Pt?ri 






CT JiVI 5|ft ^51 , '«’(5I pF 



ffea— 


^51 ^ftcsi'Q 5C5T I 

Cffr?? 

^tC5 I C^ ^It^ 

cjf? 

^*s5c^ ^tPic?i 

C5tC^^ f^l 

srft^ ^f>j^l 

vi)^t5 3t]t'^c^ ^t9\l 

^5T ^C’T I 

3flC^T5J? 'Q '£1>1T?[«1 if 

^C5i m% 


«rf^ JTt^ c*fii ft 





:>(t 

«fl% fsicfn ^Tf^?( m i jp^c^ =rr« 

f^C^r ^tr.^ I -fif’JlsT ( Afferent ) 

vil^; f%it^ «f?Pt^C=^ ( Efferent ) ^3^1 ?R1 l 

sr^ TO1 2l«t^ 

I cvfc^^i 5if^^ QiTc^ ^rl, 

«if^ ?T5i^i I 

^xt^n I r.^u ^ ^xt- 

c<^TOf5T c^ 5fi^^f^'9 ^rt5 i c^ wsf ^ sif 

’ftc^ (7\ I C^T5l?l I 

^Vi ^\— 

5^t« ^ I 

(Digestive System) 

^ ^*irC3F ^5^ ^55 *f?1 I 

W.^ I 

(^) ^15^^ *JOT f5p?rl—^f^?! 9 5it5!i^ 

's 5pf^^ I 

oq3?s f^;if& ^K< '4»f5 9TteTf5fft (Salivarv- 

gland )'spfCf I ^^5T '£fg?r' 

»rt9rt ^T^Tt ^f^sT «^t’5r-;^^jc^ 'Q 

^tsif'e I 'S 

i£l^?lt3f I feWfiW, ( Ptyalin ) ^tC^ , 

’St^l ^C? t 




(^) 



^11^51 ^ , 

I ^rsi- 

’^IWI 

( P{'I)sin-hydrochloric 
And) v£i| ?IC>!^ ,2t'<t^^ 

tf1 ^8 

Sjt-t^ v£i?!S 

ntTf^b^ 

I ^t^- 

C^TJt 

flOT C?ItC^t«^’1t^R 
<1tc^ 5?1 I 


i» qt fwi— 


51C«(T C^ 


<^’rf5R ^T5i 02iift^--^t^ *fwNc^ f?ic»r^ 





n*rr< '«ili:f i ^?t?r Jrm ti (3rf^ 

(Rennet 5^1 Renmn) I wfen I ^s( «rWCif?r 

^trsi ^?1 Ptm 

<2(^51^ 2?^, ^»fSI I t£)^^ CTf^n r.^, 

^f'Q^Itt^t^ I 

('©) *f<fftCSRl faRTl—^ '5i5*r 

??I I v£i^?jfcn ntf^ ^'=3* ?2rK3[ ^ 5^ I 

nf^i’ft^-f^i s^^ I v£i^ ^tc^ '«i?fjt*f?i 

( Pancreatic Jnieo ) 

-^-g? -^TTi^ii 7\z^ f^fat^ ^ 

?FC^ 1 

riPt^I-^r.Ji^ 51t<T ’fWtC^^ 3?if|rg I 

^t^l "^igiTgi <st^^f| 1 vi)^ C'^^’ft^, 

C^W 9 CfTt^^ I 

'Sf?) ^TfJt^ti:^^ "Slf^ ^C55 I ^iTltW 

?(1 ^'9^1 ^p^ej I 

(Insulin ) ^n^ 

(Internal secretion) 1 ^T^lill a 

^tC^ JlTflf 2l9J5r5 I v£i^ fufsic^ 

^51 '9 ^c"»i ^tn I 

W®* (Liver) ^1% Sift I 

:j|"Pttif^j ’irfc^F I 1^?m ^ 

I ^ Pf^>i "fifftc® »ic«f PPi?i 





^ CW^ I (TSf^^rf? ^C5T ^51 

I 'SicTOai c»f? ^1^35^ ?? 1 

*ff|^?(rn ^t**it?i:’ft?;^?i ^^^1 , 

^t^«1, ^?|511 “^f^?!! ^tc<t 

Ofz^^ 5ic*iT I ’Xfsc^i ^51 € 

«i?rTH?i ’9 ^ry\^ ^l^iv ^t^t =3 9^ ^ 

'a »fflc?^ 5?l I 

(Tivr-'5? ’itf^^l '9 

^f% I c^rw =5?^f?i?tlt 5?C9 

?fTf5^ cw5^^i, ’r<^ ^tc^ 1 

^CtT’ff?, Of?:? (?r53n^-^1^ CT*f-^ '6 

’tf^«f^ ?^?l ^t’f *ff^ ( Euerjiy ) 

^ ) »rf%J « cji^ w,-^^ •spsrsi- 

*rr^ I c»rw^ »f% ( Condensod Eiicrff\ ) I 

?>i i ^?riT»f^ c’f’f^pR ^sft< csftft^- 

'aft^ nwt?:<^ fift? ^"> 5 < ^'son^ i «iit 

^w\^ ’*1'^ 3^ >6 ^5? 

*t?h:^?i 3^f% I 'srtsi^i ^twc^T^ (71 

^1^, ^3rl^ ?^^1 "t^l?:^^ 

(St^^ I 





fk^n ( Urea ) ^JtPlC^ { Uric 

Acid ) ^ vij^t f ( Kidney ) ^^«^I 'e ir<(J 

I 

( Circulatory System ) 

CVfCF C*fC? 

I ftf^l C^ C'ff^ ^t^1 W1 "STtsi^l ^1%i:';5 

^t^tcJi^ wc? fS?R^ f%ia I 

-rt)c^ ^'5.>l ; C*f5 C^t^^ 

I 

^•-t ^11^ 5itRr^i I r>^^ 

c*?c?^ <21^^ , f%^ ^Frt'4 

<iltr^ l s^sptSR fe?Il ^t^1 

f^r»? I'Bt^^II ’fc? I >f5I^ 2jfis^f5 2ff^j I 

v£i^ v£i^ -fi^ ^C9T ^tc?i ^ifI to '« ^^i:^i:i5 i 

^C?f ^Rb «i|^? JfCTfSC;?^ FIJI'S f|j?i 

^•sp^c^ ^ ^c«(j i w ^fnifS 

^ ^ :3&^ JT3(t^—C^fRi:^ c^1=ii 5It? , ^(5 ^(c^Tci 

I ^f5 ^ ^tc’t I 




I ( Auricle^)' 



i *5R ffeu—^5 


1^?r 

(Ventricle) 1 

'2f«(t^^'®tc‘n^ 

fk^ '5[<l1^^ (7l^?r 

^f^SFf '5(<t<!, 

f*r^l 

(Capillar¬ 
ies) ^ 

I "SIT^T^ 

f^?i?i 

lT5??^^Tin5) ^fTfjf’tr^ 

(Puliiio 

iniiy) 'e^sr^^C^I 

c^ S|t;jf5[ €Jlfhl ^ 

«2ltS^ ’«IW1 

<1t^5I1 I ^ 
C»rfwt1^t^ (Peric¬ 


ardium) ^^^*1 ^T®»^ 1, ^ 





(Superior Venacava) ><^5 f*w (Inferior 

Venacava ) 

5jt«mi vii^s ?tc^ ?ri ^n?if5 

I 

^C<»t fts'gs v£|^ iSi^i f^HtC^T 

<tf^tC 5 I ^ lijNsSl (Aoita) ' y£^^^ 



?lT?i 




C^ C^t5T TOT’T :irt l *!pF«t 3l^tF*R1 

^ c*rciR 'srtf^^i 

iff5p«i f^^^ I wgflftcJi Tjsrtnfi ^ #n 

m (7f^ ^ 

( Pulmonary artery ) ft^l FTPi^ ^ I 









^ iSlOT ^f?9l 

I f^C*rff^f^ (Pulmonary 

veins ) ^ ^fiTC=*f , 

vil<3l>| ?tf^ 

C^fC^ ’fC^ I 

fsca^ 

1 ^ ^ ^tf^f5 

'©J 8, <1 ^ 'i? ^’It^ascsi 

^ I i ‘3 ^ 

f»R1 'Q »^5^^, ^ ^ ^3 'Q 

51 I ^ 

vil'S^I v£|?“. ^TST 

5^ *3 

f^f^T 5^-n:^ I 

■$t^ 5tc^ C^^'1 C’l^ ^^'1 ^V|^t'C*f W'f“^C^ 

^rf%nw 1 

>13ItC^*IC^f$il’tl?rt (Tricuspid Valve) 

^ISIICW^ ^^♦Itin (Bicuspid Valve ) ^511 I fBCS 

^^ct??! M ; ^C?l^ CW^^l I 

-iftc^^ fiif^ f^?il 'e 'srtc^ i c^ 

■C^ Tt5[ ^ 





i^si? §ai—^ sisptcis? 







^t?rj ^vtf^i! ?? I ^t ftc5 

cQ^ fn ?1 ^1 i£|^f5 »|t^j-5(i*ff^ ;^f^ ^^51 f^^9f ^-55 

BTT^ 1 


yj/A 




feai—5?5it!?^ 

^1 ’ft^^ I ^ 

^rs!?I( 1^5!^ u^jqsJ sj^ 

gf?I ?it9f f-j^l^ 1^-^ 

I 

'®F^ ^81 j»^t^?n 
TO ^f^9l TO 5^, 

^fsj^<[ f^R?F f^g) o^ng I 
is^t fej—fi^i««(3i^ *fw '5[^>ii^ c^ti? ^?:n^ f^iii ^ 

<S[#I ’^TfB^I C’tlier 5pfg^t?r 'BTfsRl ?J?It1 

^T^US ’ITf^ } ft^l f»f^1 ^t^l—'®l^ft^-“fi|i[tc?^ 

f^1 ?PtfBlI1 C^t:?! C^ ,e 





^8 festit— 

IT 

ftftin ^Tm ^rni, ’sr’f?ii 

( Respiratory System ) 

1 ^511 

^TCff^ 5|t>l’ni^ C^ ’?rt^5^9f (Trachoea ) f^mc^ 

^tn^i I ^ frii 5r^«'. 

’fTc?— T^m ^31 «iwT^iT y 'ii^^t^i 

^tC’t C.m^-\ C^T’IT^l “iT51 I i^W 

(Narcs) 5^!:^ I m Tm 5PTTf?«C^ 

I 'iit ^Tf^s?:>R ^«ll C^?1 'srTC^ 'Sf^T5 I (RtfTJ? 

'sjR'e f^5i| ??l I vfi^ 'ST'^c^ 

(Bioiichi) ^Z^\ 3l^T^ 

( Laryn\ ) 9^1 I -rf^1-21-fRR fknis^ 5^?n ^??:-fC^ 

>i;(^ 

{ Naies )—f^C^tTT^R I ^R 

fff^l 

^rr^t ^fil I ^tPl^T^ ?t^ ^Tf^ 

'STft^T^^ji ?lt5 4?‘s ^ ft^II 
I W ^ I f<P^ ^ ^R, 

i2r?«i 5^1, 

^tz'^ 5i1 I ^RR 5?RRfC<i|^ W tt^Rl , 





^(t 

5rrt I c’ft fprfc^ ^ fen 

5T9it^ ^ I • 

^JTl%^»r ( Pharynx )—^«I1 ^Sfl I wrfir•^C^ 

^T^'Q ?^i I ’STT^jrr^ 

( Larynx )—^"Rl TO=rf% 

5prrf^tjfii^ f^c5 1 ciat^i c^itc^^ ^?icwc»( a^tcs? 

dslfh'^i ^TC^ Ciffe^ W51 m I 

*5rt^i3rt?fl—sfTft %u , 

<ftt^ 5tfil I ^til ^#1 ?^C5T 

pp^n ^•^C^t’T c*ff^ <1R 1 v£l^ 

T^fkz^ ^fsiTi'l ^c!)| ^£^^X C^fC^f ^t^r 1 



ffeu— 


( Lungs y-^Z9^ I ^1 ^1^15 «rl%C^ 



I *rCMJ w—^ <»tPT 

m C^%l I ^tpRd 

^f%ltaf;^ 9|^?l1 ^tfell C«f^ I 

■^Tttcsi ?ftni v£i^? ^t'e^l ®Tf^?l I 

^ ( Skin) 

^<—:5(tirfc*f^ ^Ni c^R '^l^“^ ?t%^^ 

I 5C^ c^ cm^’f ^TC^ 

CV5 ^tf^ I c^t^ f%'N^ ^ v£^^•^ 

(Ontgiowth ) I tilt P ^TsiTC^f^ 

I w|srl »iit 

’itc?! 5^1 

9ffc?[ C^lTsi 

frltc^s? I 5^ ^t ^tc^ f%»^— 

E|nderniis ) 'il^? 

€rs6vi^ (Dennis) I 

^pg-i^ nt®^i 3i 

I 15C^ 

•^tt 'sit^ I 

^tt ^tf5?i c’tt^ ^ 

ft'f^TlI C’tC^ ?^tc^ ^ 

fsi^"® 5W1 ^ I 




(Epithpllial cell) 5^^ 

I C^T^ISI^ ‘ilT ’P'Stt? I ^ 

fwc^ ^t'QUl 'Q • 

^Tf?C^?[ ftc^ ^t^?( s(fl^ I 3831 

CW\^ 1 5^ ^^135 5^ 

<irn:^ l l ^5ti:*f^ C’tt^n sweat glands 

«rrc^ ^tirKl *ific^^ *twt^ c^f^ i it^i 

^ ^ 

’foj fw?l ^"irt^ ( Pores ) I C^tw^ fwc^ 

y^ «2j^t?I C’f^ ^tc^ 1 v£|^ I 

c^T^i 5^1 I 

»H^f5 5f^ «rff^^1 5W1 

g^ic^ ^’?«l » «tf<i^f5c^ C^»ffe^ ^ I 

<8Jt«iw cvfc??i <21^^ ^f^wins I fitin ^ ’*p5tf«f’F 
Ji^rtc^n (w:^ 2r«ffsi i ^ 

4ot^!? oi^tPf 01^ n^sj ^ f^1 ^1^ic??[ ’iW ^fil^ ^ 

“•(I file's I aw?i i?t^'©f^ cP’^SI ^tr®^ 5|^, ^Il3^ ^ 

•nvs ^<s «iiCT? «ifif 81^ ws I =rlC9? ^ ^^rtOTs ^ 

^ ^ I ^rt^rlOT i (?R 

5Tti#^ ?1B}1, ^ ^ ^ ^ 

5Jt8?l "SKRtsfl STtW ^'S 1 '«ia^t^^ '9 'ft^,*rf^ 5T*Prt^ 

8F*rrii»8f|? ’®w I ’Tt^i’rt^^ ^ <a^* 

5i8rt^5l c??—^ffeiF^i ^iScs! '«rR^ f^i^ ^ i csisr '8 "sipi 

W ^ I ^RPTt^?i ’«rx»r «i?(rH9. 

Jf\ f^?f5 *«TfiT|Cini '»rt^W nffs^ ^ I '«fafC¥t^% ^t»r 

f^!r m ^ ^ ^ I t^it^Pt^ ^ ’tRc^ 

^BTtt^l^l I ^Tttll*»I i^VS ^ C^ '»I’"1 f3JC8Ft«tf^t^ 



"^5 'TO I *l?l f^'S* 

=rt^?i »S|^' 

OT«il^r ^ ^ '2f*rt®» ’Pt®? I ^ ^tfw’tcv 

%5t^»t ^ I csit’lf»! %1 ^'w:^ CTOT^ I 

i I ^Wt*R Cifi^-'^^I CW»I fv^li’r ^ "Sltre I (Describe different 

f 

kinds of bones of our skeleton stating their location ) 

^ I sit^t^ <i\Vs ^\US^ ’irif^T f«F I (Write explaining the 

difference of bones found in skull and thioat) 

o I I (Write in detail the functions of 

Nerves) 

8 I ‘SICTtSi*! ^ (What is the utility of digestion ) 

c I I (Write down the functions 

M*- 

of different parts of alinientary Canal ) 

* I ^*rt5l ^s; ’rtf'C® l f Write the 

chief function of the respiratory system.) 

I ^*«r fwill ’ll?! ’ (What is the harm it lireathing 

IS effected by mouth ’) 

^ I ^'S' '$S ^*^1 I (Describe the whole system of circulation 

of blood). 

n I c^=i 9iWS B5if55T ■S'W JUftf® ^ I (Why 

blood circulation is effected from the heart and how?) 

i* I f^*l wt'8!—5?C*fTOl, 

TPItfllvTl '2 I (Write short notes on S-Epiglottis, pancreas, 

epidermis, vertebra, vein, artery, pharynx and Htemoglobm,) 



—(^) SI'® -rilc^^ Sim 

I ^TsitCVf? (THF ^^^^^ 

C^, ^^5^1 c^^«isrtai ?fc?, ^fisrii^ r^t5( 

^•--r '51^5? >i?TOi m pF^ ^'SF ^sitcvf^ rwc^^ 

^t®ff ^f?r5T9 2|int^fil^ ^ I 

-\ 

(*l) -srtsrtcff^ cwc?^ ^'Stn ^’^'\ mt ^‘T ’^T'-n r.*!^» 

•9l\T^ ^ttT^Tf^^l f?>!tc^ m ^1 ;— 

(i) -ff ^1 ^1 SI^1—-s®, f^fsF ^^Ttfjf I 

(^) 5iii pfir —si9;i c^, f^ I 

(^) C2ftf5?r ^-nik—'srr^, “stsi, sim, f^ i 
( 8 ) 

(i) 9i^«l ^t^?I “PfWts^ I 

(^) ■5T^^f^?F I 

Sl’J^sif^s ^ ■♦r^FH -^lOT *3 

flRt^ 'si-pItCTf^ -(t^f^^ 

<if^3!lC5|^ sFc^f cw? a sit^ ^t?i ’5^*1 ■sitsitr.Tf^ 

C^ ^T’t ^W ^'SPI I 

'2j^t^ Vi) f®g vil^fS :j9|J^t5F 

^s(tw^ ^tcl i 

5^1 SFt?:^ CT Tfsps ^FTtCVlk siz^■\^^ ^ki^t 

to 

^51 ^5t^ ^ TO ^1 ^tc^ I 



^^c'f?! *(?l^ 

«}t^ ^trn:w5 ^tc^ ^ 

*ff^sitc «1 'STTMC^^ I 

>TT«it^=f^ «2rt^ '«• *’ * ^Jt^if^ > 

<2ft? ^T< ^t5ltc*f^ 'litc?I , 

^r*?!?!! srf^^ 5rf?R ^ ’ftc^ JRI I 

«r?lc^?i ^*TffrTR I >ii::^t«.^i 

I ‘ii^ c<tRi n?!c^ c*i nlR^t«i “^tc^ 

fsf^ ^C<V I ^tPf'Q ^Itsr 

Vfl^ C>it%c»21^ C^ 

X 

( C.1I01 i ) I 

'3ifT^ti:»f? cw^i 

-grr, ^grt^ I ’fft!2t^ ^lRC5f 

♦ff^snc^ <15rrc«f^ 5TJ! ^ \ ft^ 

51CMJ I 

“itlc? 

f^>ltc^ I C^t^t\f5 iS* 5rjt^ C'gftftsi i<»“ -StlTSl 

mu w ^\w>'^ 

^C’ip® ^TR^ I 

V<1^^ ^5lt^?l1 C^ff^lCs^ ^ “tftwil c^ 

^6 mu I 

-f^^ll 'S 5 R *(5ftc< 5^ttcStC^5t ^tt, C«rtffi5( 

€1^^ ’^'R I *t^ ^1 ^t^JT, 



n?n:<f^ i ^ rfii*m:«i 

^ji^Pnit^, 'Q 4i^f^ 

’ijrr^ T^mt^ I m ftui 

«ff^ ’fftsjtc*! 3^?I ^ 2(^f^ 'StC^J^ 

w fif^i >5i?«i m ^t»t »K 

I 'Stt C=^^mn ^fe^ST, 'Q ^'^Itfw 

ftm® t\fbus ^ti:^ ^'\ i ^'\^ ^(t^, 

-2ji:m^;?l9 ^51^ ir5«i ^^v^ ^ifk^ 

me? qi ( Vitaimn ) I , 

09 , ft, cf|^^, ( 

^t?tew? ^mfti?^ <*iTft:5^'« -r^? 

ftst fBft:? 5^11 

iii ^fc«r? m^t? «fg? ^fiimc«i <*itc^ i 

^tftsT c£l? -ilti:?? ^siT?^ ^ ^ 5^11 ftc?s^ 

ft'Sf^^C^ ii9 >2fg? ’fftmc*! ftc^ ?? I 5e?^ SIC^T'Q 

c?^ ^t'Q?1 ?t? I '^itsitCTf? »iftc?i? m=i€|? 

%’tt?tJ^'®ft m^e^i m?, ft'3c^ c?s?^ msi ??59i ?=?c? 

^5tm^ ^1 >i^n? ?? I ft^ ^IfT ???5 

?t'Q?t^?i ^m*n?r '©ft ????t? ^?i , ^tt ftft? 

tite?i? «£tc?t^^ I ?tc5f vft ^'em 

?»•! ?tc?r? 13«| -titc?? fe’l? ?? 511 I ftft? ?in ^ft?F? m?! 

vn?; mew 'm *f?lc?? ^ ?sc? i 

k 

m?r ?t?TO ?? ftew <2fi:m'^5i i 





( Yeast) 

Ft^sf ‘^i^•^ >np Ft^21 csrt^l Ft^®T 

tft, ^5rrt ft ^«»i^ I 

ft cQ^ ^fSc^i c^r?i ^ ^1 ft^ft ^Tfi 

^Tf'Q^l I f®sj 5(Tti7TQ 

ft I ^^5TfC5l^ ?IC5T 

ft ^T'Q^I 5lt5 I fFf%^>l^^«t ft'®f?f^C?P ^5I5!tCS1^ 

1 ft <ftC^ j 

ft ^tf% I 

sifsJi 5(^ft5 ^rsj ’ift^CTC'l 

-nT'Q^i 5it?i I w<r ^ft-r siT^ ^itft c^f’tj I 

ft"? ^ft^Ij *3 ^sOfsiT^ C^’tl I 

^511 I c^ ^‘i ^Tc^, ^T?:?i ^?c*t 

I 5fC*JT Q ftmfn ^C?l^ 

rvt^tT I ^tt 'srmtctf^ »r^ Tn^tc^ 

51^J ?I1«I1 I 

TOT sn:<T ft|ft ^Tft I t?1 OT^( ^TOT5^ (.^^^^ 

CTO^ 1 ^tt ^tc^f sitc^ ft^ft^FtC^ ^tsiTCTf^ 

^1 ^R Jj^ I 

ft Sl<tiT , ft^^ 

«tt^tft5T ft nftsitc*! ?TC«fT, 5lt^ft9fc?p #t5l 

9^ I «T^5tftJT ftm C^T^ '®rftl ^ m I 

^ ^ y?i\US C^ ^®t^tft=T W^'\ TO ^t91 I 

TO^ ^ft?l ’It'eTlI ^CW ^ft ^ ^t'991 



“fitera ^c**? i 

^taf^t^T ^1 c^tsinc^ ^jtf^ ‘ii^^ fif5»ia[ c*r«ri i 

■^^>sr li)^ ^t^i:«i ^t?f CH'Q^I ^t5l *r'-?lc?l^ ’fesp 

I fesr?| SIC«1T ^*ip?tJ1 ^t'8 C^ 

nte^i 7\’^ 'Q^si? '^^ ’ft'9^1 1 

c>it^ ^ 5it§ -fn?i ^R?cTp'« 

nT'9^1 I w^*\ nc^ ^t'al 

«®i I 

a ■SIT^ITW^ ^ ’tt^?! ’It?! ^t?tCf?^ 

’sijs^tCVf^ fiT^ ^C<1 I ^tt 

C?1 ^?P r‘5tt?ltC®I %< ^«f 

'srCJIC^?! 5IT1I iii^t 5|^6t 5t^l— 

^tctf^ ^ntwTsi Ppft 5it^, ^j\ f^’st^ *it^*n i 

^5T v£|^^ ^^<=1 C^1 ^3?tC^ ^t5l ^t'Bl ?pf% 

t^tCSf?! ^C«IT'9 ^'ttWt^ fs^TC^ 

'©tttfffe ^T^?I1 ’in I 

•Sfcl vil^t 51^«l C^C?^ ^C'sp v£l^^ ^'t’Pt^t O’! ^!1 ’tt^C^'Q 

^1 

^TSI 5I1 ^^*1 =11 ^tc?! I 

-*1^5 ^*ij fl^?nit=i ^tft^NS ^tc? I ^51^1 r.’Ttc’i^ 

5^?ll CW^ '2fC^"r ^^t=I 3n I 

’f ^ ^511 ?^?ITC^ *lt?t^ ^’*1 ^?11 

OTn ^ f^?!*?***! “ti^? ^*1 ^tc^ 5it^?i c^n, 



'08 




'sCs^r ^’ 

I "srt^itc^f^ 'sft^Tc^ 5rwi ^ Ji^5f 

^ 7 \ ^ 7 ^ <^Ri?fcei ’fc«p ^file's nTc^f I 

I—'« wtw "fto? « 1% 3f« <rti:«? 

fitaitafsi—^ ^5iWm cwc^?i OTWfl I ws>si7{ »rffc?r w m c^ (^ 

^sitt*! srtc^ c»i^ cf^ (p^ <?wtw I c^i^ 

« 5ft'5la,Cfittl6si «f9!, 9^*1 Sft^ S , '81^® 

3jt9 ^1^81 mm ^ ^ i §*r ^?5 t. fs^. 

« ^3^. ‘2f?f« f^r®3 >£(^1^ ^t^fi #^5 S^ftsi nt^ I 

cJi^5f^ «r(5rtm ^rm c^rsi ^rfai ^bt rsi ^ mm 5tt i 

c^ c^ins? «itc^ ^nt?tsref^^ ’8ir*w(?»r5^ f^?Rts? «Jtw. (^ 353 ? . Ttt 

cT^sT^rtar ^«( ‘^rt^ '^rtf^cis !?1, ^ 9«?H ^ps^pfir 1 

aiUtW 

i I Tm\m sm^ C^ ’ ««(131 ? (Why do 

we need food v What are the important ingredients of food ^) 

[ f?* 5»8. ] 

^ I ^ m\^ « "l^ll^ni ’It'V '$t^?l ®’Wf3'8l I (Write 

how many kinds of Vitamin there are and what their actions are on 
our bodies ) 

«1 aR?iT Hto?! ^m\t fv ^5itc»i^, 

^Vf\, C5t3(rtl35l, 3ttOR PRWI, ^t63PBft « ? ( What ingredients useful 

for our bodies are there in the folio a mg —Oranges, eggs, meat, tomato, 
head of a fish, Sandesh, green banana and milk ?) 



*t?f4-fwl—Physics 


’sran^—Insulator isa 

-Non-conductor >»» 

—Normal 

—Impenetrability ^ 

^^5?--Opaque i*8 

Angle of 
incidence 

—Incident ray 

Specific gravity »’> 
«lt^ffiT^—Light >•« 

—Ampere 

Ether '‘i*' 

^^(51—Penumbra 
^<«'F(’1HC*r9—Resultant upward 

thrust S’® 

^■ 51 —Temperature «'< 

Qfflst—Weight ^ 

Valve 'o® 

5ft^—Period 

—Electro-plating 

^ C9|1^ —Soft iron i 8 • 

—Kinetic energy 5^* 

Maximum 

«n9 


—^Indigo 


—Pressure 

i9, 

Lodestone 


5^^—Magnet 


Jj —Natural magnet 


—Magnetisation 

^8s 

Magnetic 


induction 


fpf^—Cork 


5fiS^—Inertia 


r3ulb 

^fto 

dSfii-stt^—Telegraph 

dtt* 

—Electricity 

^8C 

—Electric cell 

^8« 

—Electric bell 

:i8« 

Electric current 




Electromagnet 

^^8 

Heat 


C^*^! Prism 


«rfs|'^ —Thermometer 

(S' 

^—Compass 


—Pendulum 

;%vs 

C?l^^ f^—Bob 

Si 


thermometer 



l>/o 


ftlWnNsj—Inertia 


^ItCirtfsn>t^ - Barometer 


fsHlP'l—Sal ammoniac 


Earth as a magnet 


*t*fH--Matter 


^ Horizontal 


—Point of incidence 


Mirage 


Pump 

0\b 

Gravitation 


Convection 

<!*< 

Medium 

>^1** 

—Conduction 


'll W5—Hmogeneous medium 


Periscope 


51^-Pole 


—Umbra 

i«e 

^^•1—Rontzen 

)•« 

—Reflection 


—Rainbow 


Image 

5»« 

<7rt<—Resistance 

v9 

c^«| — Angle of 


Minimum theimo- 


reflection 


muter 

ISO 

Reflected ray 


STncflf^R- Lactometer 

8b* 

9^ —Total reflection 

H8 

"Tfef—Energy 


—Compensated 


■TRR -(.’linical thermo¬ 


pendulum 


meter 


—Refraction 


C^^l—Critical angle 

i^8 

(Tft*!—Angle of 


!lf®iS'5l--Po. OSltj 

o 

retraction 


Jiff ^51—Syphon 

Ob' 

—Buoyancy 

8<S 

Transparent 

^(tS 

—Spectrum 


Cohesion 

o 

—Radiation 


Elasticity 

o 

Divisibility 


—Boiling point 

4l* 

—Amplitude 


*rfe—Potential energy 


Extension 


H ydrometer 

iv 

^<15(1^4^ Electro magnet 

28* 

fiSSTtV—Freezing point 

'85 



Chemistry 


«rart^—Oxide 

«8 

3rt^^—Solvent 


e 

^ftlW^Oxygen 


Solubility 


0 

Carbon 

if. ii» 

^—River water 


88 

—Molecule 


N 1 tr ogen s », 

^8, 

08 

—Temporary hard 


ca5tC?l‘&—Potassium 



water 


chlorate 



^^t^Magnifying lens 


♦jil'jpl 5»«!—rest tube 



—Ammonium 


^Jll^—Atom 


ib- 

nitrite 


*lt55l—Distillation 



—Decantation 


^ 0 ^—Distilled water 


i* 

few*!, Ingredients 

8 ^ 

Earth's crust 


o^ 

Sublimation 

-a, 8 

—Burning 


ilr 

SfffT—Hard water 

8 « 

—F ountam 


83 

^tCEif Pneumatic trough 


—Alum 



—Carbon 


— Phosphorous 



dioxide 

1 . 'OS 

fJprgt^T—Filtei 


& 

Clamp 

oo 

^9|—Aerated watei 

88 , 

8 <t 

Sfol—Mineral water 

88 

rJl^tF—Beehne shelf 


OO 

Stand 

oo 

^31—Rain watei 


80 

«1?—Gas jar 

OO, oi 

cq^iBft^r—Bell-jar 



Ftgf^ ftnil ¥ W- Shelving 


«(^1—Rusting 


i*! 

Copper sulphate 


—Sugar candy 



Decanting 

1 

f^as—Mixtuie 



—Burning 


^ 951—Soft water 


8 ^ 

’ftW®!—Thistle fuunnel 

0 « 

- Magnesium 


ib- 

Solution 

0.8 

^ —^Magnesium 

3 Solute 

< 

bi'carbonate 


8 ^ 



In/® ^ 


Nebula 


fW!H—Taurus 


—Neptune 

Olr^ 8* 

—Jupiter 

ey 

‘tspift’V Celestial 


—Bode 

8 > 

equator 


3W ^?fl--Capella 

^S» 

—Persus 

>• 

mH— 


—Pollux 


Capricorn us 

jy 


ir 

31^aFt%—Tropic of capricorn «• 

^— 

\r 

Regulus 


rifl- 

>« 

>nf81—Mars 

«y, «5» 








y 

Markab 


^^5! —Leap year 

8*1 

E.irth 

5« 

Myra 


isus 

oy 

f^«R—('icmini 

•N 


c»l‘^Pl—l^roximo centauri 

51 —Pisces 

>« 

sjsft^fs—Auriifa 






— 

i« 

2ttl—Cons’^ella^ion of little 


—1 wilight in 


doj 

•> 

poles 

8 « 

Sl^—Pluto 

«y, 8* 

Aries 

>y 

—F omalliaut 

^yr 

Zodiac 


—Chromosphere 

oo 

(BTfisc^ir) 



y 


)« 

Rigel 


—Hyades 


Bita eentauri 

iy 




>• 

Constellation of 


^j6H—Bootes 

»!». iy 

little bear 

» 

—Mercury 

oy 

^^ft*?5-Leo minor 


<rtft—Scorpion >•, 5*, >'*». 

^11^—Lyra 

iv 



• 


» 






Sinus 

)) 

Sun 


Civil year 

1 

Solar eclipse 


»R5l%^ 

t 

-Ir (Partial) 


Saturn 

NSS» 

^ (Total) 


Ursa minor 


^ ?15iii aftJi—(Annula*-) 


tsap—Venus 


PT^Jf—Centarus 

► 

—Constellation of dog 


Pll^ ^BW-Sun-spot 


or canis major 

% 

pitil Solar system 

e 

Altair 


pit^ Solar day 

8<1 

—Constellation of 


Cfl)?! Corona 

«8 

great bear 

1 . iVS, 

pfi^ Solar year >«, i'r 

—Mean solar day 


—A rclaurus 

ib* 

—Procyon 


—Corvus 



Sb- 

Hydra 


Pleiades 


Hercules i*, 

ib- 

Setus 

ft 

—Frizid zones 

«* 

—Leo 

b«, i'S 

Hadley's octant 

b* 


— Geology 


^—Mica 

\r 

C^lai—Coke 


—A n th ra s 11 e 


C^'W^—Quartz 

b- 

—Igneus 


—Mineral oil 

«C 

V olcano 


®T5l'8Bf—Barysphere 


TTtle-Residual soil 


Planetesimal 


E picentre 


hypothesis 

< 

Clay soil 


aUfsTl^—Granite 


C^raRQ®!—Centrosphere 


5rrti»—Transported soil 







^ Calcarious soil 

—Avalanche 


IVPl—Zeans 

^ cm Sandstone 

a 

—Organ ical 1 y 

cm ^1B—Sandy soil 


derived rock 

* Basault 

s* 

—Tidal theory 

it Volcanic 


Crater 

Fold 


Tuff 

«» ^—Seismograph 


Loamy soil 

'f % fitC^^Magma chamber 


Si?—Ilted 

i 1 "*1—Earthquake 


F ocus 

^ —Landslide 

ib- 

;^f9?FW?_Nebular 

Soil 


hypothesis 

^ Sill 

b 

—Metamorphic 

5» Lithospere 

i'S 

—Sedimentary 

'!», ^ tls| —Steam coal 


Peat soil 

Active 


Plutanic 

1 ’5'®—Dormant 


—Seismic belt 

<• ^11^—fault 


—F elspar 

^ Dyke 

b 

—Botany 


Germ ination 

« Cryptogam 


Carbon assi¬ 

«|5tJrl5l ^91—Dry fruit 

SB 

milation 

Indehiscent 

S8 

—Leaflet 

—Adventitious root 


(^8f)—Ex-albuminous 

»»', «s» Tendril 

'Wf ^5®!—Terminal bud 

i* «i1^—Pome 98, ae 

(lt»l)—Irregular 

8 * ^rpTS—Whirl 

ei 



lU® 


Tunicated bulb 

^8 

W—Shrub 


Anglos perm 


Campamulate 


^Ttisrl^t ^—Climbing root 


53F®tai—Round leaf 


—Pseudo bulb 

^8 

53 Ftf^—Rotate 

8 % 

^®|®taj—Stipule 

<» 

Fungus 

0 

^f 5 | 3 |r—Hermaphrodite 

8 * 

(St^'l—Gram 

d 

<3®^—Monoecious 

8 * 

Xylem 


—Unisexual 

8 « 

SilfflftTl—Reticulate venation 

v8* 

Dioecious 

8 » 

Stilt root 


—Monocotyledonous 

8 » 

C^t^—Ovule 


'9^f<—Herb 


511^—Hilum 

1 

—Bilabiate 

8 ^ 

Ov-ite 


Bulb 


^1^31-Acute 


^sjf(e^_ Tuberous 

?• 

D icolylcdonous 

8> 

fitTl—Palmate venation 


—Accumulate 


— Pitcher plant 

«9<j) 

sfiiiil—Standard 

8 S.'S* • 

^t'Q- Stem 


Paddy 

40 

—Cruciform 

8 ) 

Scally 

^8 

Keel 

8 i, 

Gym nosperm 

< 

C^TPrl—Epicarp 

8C 

Tubular 

8 ^ 

Carpel 

>0^, «» 

Wing 

8 i,»b« 

Overy 


viaj^—Leaf root 

^V' 

Fertilisation 

8 ^ 

Antinode internode 

>• 

—Style 


Parasite 


Stigma 


if ^tfip«F^Partial 


- C on ical 


JPU^—Total 


Aggregate iruit 

8 « 

^ m^^—Pollen 

oa 

Fibrous root 

ir, i« 

Anther 

od 





# 



% 

♦nrlWa—F ilament 

Petiole 


Pollination 

8< CT'B?* 5rl^-Berry 

88 

nN^Petal 

«► ^^^fl-Base 


^1^—Axillary bud 

i • ^—Floating root 

51** 

—Thalamus 

85 ^*1 ^—Radicle 

5*^ 

•Umil—Stamen 

01 Plumule 

5* 

—Male flower 

8 • - Maize 


^tsf—Regular 

8* ^1—Embryo 

8» 

True root 

5« Inflorescense 


)—Tap-root 

55,i« —Bract 

«•» 

Papilionaceous 

85 Necter 

85 

—^Trans piration 

'»* —Mesocarp 

8« 

Blade ^Hfltnst-Mid-rib 


Funnel shaped 

85 ^Pl—Moss 

«• 

OFtra^l-Phloem 

Bryophyta 

>9 

?t4- Fern 

« Root 

» 

^4^5f- Pteridophyta 

« ijyiosl—Root-cap 

5< 

Ligulate 

8« Root-hair 

5« 

—Lanceolate 

ijprtffis—Fusiform 

9 • 

^ )—Albuminous 

8» Epigeal 

Ir, 8» 

^tttf^-Sagitate 

Hypogeal 

8a 

^ei—Aerial root 

5V ^—Simple fruit 

8«- 

^9|9F—Phanerogam s 

A fa* ^—Compound leaf 


Micropyle 

*» ipJl—Multiple fruit 

«a 

Reniform 

^51t8I ^ -■ Fleshy fruit 

88 

^ - Kidneyshaped 

Guard ce'l 


tf%-CaIyjt 

Rhizome 


^ fS—Sepal 

•RSt—Creeper 





lle/« 


*laf—Linear 


>!fl—Node 

i* 

—Lod icule 


Thallophyta 

« 

Hesperidium 

S8, 8« 

^ll'59|--Parallcl palmate 

•f 

Bft^—Pepo 

88, 8t 

nf«1¥-Parallel pinnate 

«• 

—N apiform 


Drupe 

88 

Legume 

88 

T^Stat-Ocular 


ftlH-Vein 


^at—Mucronate 


Respiration 


Prop root 


Breathing root 


Dehiscent 

88 

^51 — Haustoria 


Tuber 


(^1 —Sroma 


^^^5srlff«-Hart shaped 


<tai—Simple leaf 


Palmate 


iSiliqua 

88 

Crisped 


^*11 ^ ^ Clilorophyl >8^ 

Female flower 

8* 


—Zoology 


■siCWfdt — I n vertebrata 

1 

f^^c?f^~ruicx 

^8 

211*11 — Protozoa 

If 

f^l^-Chaeta 


— Anopheles 

^8 

—Worm 


^55^—Am phibious 

<% 

^15—Cocoon 

flb" 

«8—Piostomiurn 


^-Non-living 


Operculum 

Oft 

—Living 

) 

C?^—Coelenterata 

& 

Artery 

8^ 

^’ 15 —Tentacle 

i» 

^ C^t^—Cell 

b 

esrlCTnirl—Locomotion 


Ventricle 

8) 

fefrt*! art^—Ponfera 

» 

Secretion 


Cuticle 






V|» 


Air bladder 

8 i ^«tf5-Tadpole 


—Gall-bladder 

8 > ’ltd’ll—Spider 

«• 

Compound eye 

3it5—Fish 


—Nutrition 

i oilsitfl—Bee 


Alimentary 

Pupa 


canal 

Death 



C 5 i?pi?'^—V ertebrate 


f^^fsRt^—Vegetar lan 

^ 5rt**It^—Carnivorub 

V 

Mollasca 



Platihel minthc 

s k Labia 


C^rlSTf Nemaihel minthes 

^ '09 ^ -Antenna is. 

S'!*, 

Annelida 

5 . ;nr—Moth 


> 2 |^f^—Butterfly 

—Larva 


Apendage 

i i TfJl ^^—Respirations 

i 

V51^—Gill 

—Respones to stimuli 


Propagation 

^ fj^CcrPl—(’aelom 

ii 

Air tube 

—Mammals 

1 

^31^-Lung book 

«« —Echinodermata 

i* 

^—Growth 

i —Orthropoda 

ii 

Physiology 


—Pan crea s 

t 

ii ^^* 1 ^—Auricle 



^—Epithelial tissue 


«lf<t^F^--Epiglottis 

i'3 ■*(^51—Abdominal cavity 

i^ 

Afferent 

it Epidermis 

^'8 

«nRtf^—Oesophagus 

ii iSH! ^ 81 ^ ^ —Sternum 

i4 

^—Intc' tine 

ii Thigh 

i« 



Vena cava superior 

Vi/ 

a. 

O 

—Pharynx 

bb 

Valve 


^ Pelvic region 

b“ 

3fr*RP^—Vertebra 


—Efferent 

b 

Capillary 

8 

Sternum 

b« 

ot' ()—Dermis 


-Thoracic cavity 

b^ 

Sfwrl —Shank 

>o 

^—Nervous tissue 


^—Tissue 


^?|i — Kidney 

b« 

"W'ltf? - Cartilage 

>> 

^ Brain 

V 

■St^— Palate 


ORF?®—Vertebal column 

bb 

■y|^ ( sr^si )—Soft palate 

bb 

—Liver 

b^ 

fvttal —Bicuspid Valve 


•TtuSt—Blood vessels 

«,8 

ir*I^--Arter/ 


U'S'SW—Serum 


—Vena cava inferior 


^^SRPl—Plasma 

8 

Ventri'^le 


^^-Red blood- 


Rib 


corpuscles 

8 

Stomach 

b* 

White blood- 


—Muscular tissue 


corpuscles 

8 

31^^—Fore arm 

b<» 

’TbRtf^—Trachaea 

bb 

>21^—Upper arm 

b« 

^—Connective tissue 


Spleen 

b<o 

—I>uodenum 

’lb 





